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PREFACE. 


Acupressure,  as  a  new  haemostatic  process- - 
founded  on  the  principle  of  the  temporal^  me 
tallic  ccytniv^ession  of  arteries — was  first  described 
to  the  Royal  Society  of  Edinburgh  at  theii'  meet- 
ing on  19th  December  1859.  An  abstract  of  this 
communication  was  published  in  the  "Proceed- 
ings'' of  the  Society,  vol.  iv.  (p.  249),  and  in  the 
"Edinburgh  Medical  Journal"  for  January  1860 
(p.  645).  A  few  weeks  subsequently  I  sent  the 
histories  of  the  earliest  cases  of  amputation,  in 
which  this  novel  method  of  arresting  surgical 
haemorrhage  had  been  employed,  to  the  "  London 
Medical  Times"  of  February  11,  1860. 

A  year  ago  I  had  written  nothing  additional 
on  the  matter,  and  had  no  intention  whatever  of 
doing  so — as  the  subject  seemed  to  me  purely 
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surgical  in  its  character,  and  hence  lay  somewhat 
out  of  my  ordinary  walks  of  study  and  practice. 
But  in  December  last  I  was  urged  to  send  to  the 
"Medical  Times"  one  or  two  lectures  on  Acupressure. 

These  lectures,  when  recast  for  separate  publica- 
tion, have  grown  into  the  present  formidable 
volume — at  the  unforeseen  dimensions  of  which 
no  one  can  feel  more  astonished  than  1  am.  It 
hiis  been  put  together,  however,  at  desultory 
and  discoimected  intervals,  generally  amid  the 
incessant  calls  and  toils  of  practice,  and  some 
times  when,  by  sickness  and  fatigue,  I  was  inra- 
pacdtated  for  any  other  professional  work;  and 
I  regret  greatly  that  I  have  had  no  leisure  to 
shorten  and  abiidge  what  was  written.  I  must 
plead  the  same  excuse  for  any  repetitions  or 
other  blemishes  which  the  critical  reader  may 
possibly  detect  in  the  volume.  Of  these  and 
of  its  other  many  imperfections  no  one  can  be 
more  sensible  than  I  myself  am. 

As  the  diflferent  portions  of  the  work  have,  for 
tli(»  reasons  stated,  been  printed  iiTegiilarly  and 
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intennittingly,  one  or  two  parts  will  be  found 
separated  which  ought  more  properly  to  have 
been  conjoined.  1  am  especially  anxious,  for 
instance,  that  the  reader  should  peruse  the  first 
part  of  Chapter  XVIII.  after  Chapter  VL,  as  they 
both  refer  to  the  best  and  simplest  methods  of 
using  Acupressure. 

Had  it  been  deemed  right  or  requisite,  and 
had  space  permitted,  it  would  have  been  easy  to 
have  added  to  the  immber  of  illustrative  cases 
detailed  and  adduced.  For  latterly,  in  addition 
to  numerous  instances  in  our  own  country,  I  have 
been  furnished  with  interesting  examples  of  the 
successful  application  of  Acupressure  from  various 
regions  of  the  world — from  America,  Australia, 
and  Asia.  As  the  last  sheets  of  the  work  were 
printing.  Dr.  Handyside  showed  me  a  letter  from 
that  accomplished  Medical  Missionaiy,  Dr.  David- 
son of  Antananarivo,  Surgeon  to  the  Royal  Court 
of  Madagascar,  speaking  of  his  use  of  Acupres- 
sure in  amput^ation,  and  adding,  "  I  think  I  shall 
never  use  ligatures  again." 
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1  cauuot  conclude  thia  Preface  without 
heartily  thanking  my  very  kind  and  able  assist- 
ant and  friend,  Dr.  Black,  for  all  the  trouble 
which  he  has  taken  in  aiding  and  abetting  me  in 
the  study  of  the  literature  of  the  subject,  and  in 
assiduously  superintending  the  passage  of  the 
work  through  the  press. 


Edinburgh,  2l8t  November  1864. 
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CHAPTER  I. 

Impo&tance  of  Subgical  hemorrhage  and 
Surgical  Hjbmostatics. 

Among  the  great  doctrines  of  smgery,  the  study 
of  suigical  hsemoirhagey  and  of  the  best  means  of 
arresting  it,  has  always — in  ancient  as  well  as 
in  modem  times-stood  forth  as  a  subject  of  the 
foremost  importance. 

Indeed  till  a  comparatively  late  period  in  the 
history  of  surgery,  the  flow  of  blood  from  the 
vessels  laid  open  in  surgical  wounds  and  opera- 
tions  formed  a  ceaseless  source  of  anxiety  and  alarm 
to  the  surgical  practitioner.  For  he  had  at  his 
command  no  sure  and  simple  mode  of  arresting 
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DREAD  OF  HEMORRHAGE 


the  discharge.  The  dread  of  hfemorrhage,  and  of 
its  formidable  and  possibly  fatal  consequences, 
fettered  the  hand  and  stayed  the  knife  of  the 
boldest  of  the  old  operators.  It  paralysed  indeed 
and  retarded  the  whole  progress  of  surgery  for 
many  long  centuries;  and,  latterly,  surgical  science 
has  marched  forward  very  much  in  proportion  as 
the  knowledge  of  surgical  hfemostatica  has  ad- 
vanced. In  many  diseases,  where  the  modem 
surgeon  freely  and  fearlessly  uses  the  scalpel  and 
bistoury,  the  ancient  surgeon  operated — where  he 
operated  at  all — with  red-hot  cauteries,  chemical 
caustics,  and  strangulating  ligatures.  Haemor- 
rhage, with  its  perils  and  terrors,  frequently  pre- 
vented him  from  performing  operations  which 
now  every  surgicid  tyro  looks  upon  as  compara- 
tively simple  and  safe.  Thus  the  distinguished 
French  siu-geon  Dionis  incidentally  tells  us,  that 
in  the  beginning  of  the  last  century  he  could  not 
find,  in  the  great  and  ancient  city  of  Marseilles,  a 
single  surgeon  who  had  ever  performed  the  opera- 
tion of  excision  of  the  diseased  mamma.'  Accord- 
— "  Ooore  d'Operationa  de  Chimrgie,"  1708,  p.  324. 
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ing  to  Celsns,'  the  patients  who  in  his  day  were 
subjected  to  amputation  often  died  from  haemor- 
rhage and  fainting  diuing  the  course  of  the  opera- 
tion ;  and  as  late  as  the  be^nning  of  the  seven- 
teenth century,  the  great  Italian  anatomist  and 
surgeon,  Fabricius  ab  Aquapendente,'  seems  still 
to  have  been  so  appalled  by  the  frightful  and 
sometimes  fatal  bleeding  which  followed  the 
stroke  of  the  amputation  knife  in  li\'ing  tissues, 
that  he  recommended  all  the  incisions  for  the 
dismemberment  of  a  limb  to  be  made  only  in 

'  Celiiu, — "  Snpe  in  ipeo  opere,  vel  profusione  aangninis,  vd 
anim.'e  defectione  morimitur" — (De  Re  Medica,  lib.  rii,  cap.  iv. 
tea.  3.) 

'  FahrieiH*  ab  JfUop«ufcn«.— See  "  Hieronjmi  Fnbricii  ab 
AqaspendeDtc,Me(lico-CIiiriugorum  toto  orbe  Fnecktiesinii,  Opera 
CSiinwgita.''  Leyden,  1723,  pp.  103,  104,  628,  and  629,  in  bis 
dtapten  "  da  Sphaceli  Curatione,"  and  "  de  Sphaceli  Cliirurpa." 
He  boastfl  that  by  catting  through  the  dead  parts  o(  the  limb,  in 
caacs  of  empnlation,  he  avoids  the  two  great  evils  of  (1)  pain  and 
(2)  bannoirhage,  "  nalhu  concitatur  dolor,  ncc  timeUsT  langumit 
prttfu4xor  "  In  many  parts  of  his  works  he  [Fubriciun]  givea 
na,"  says  Mr.  Sharp,  "  a  lively  picture  of  the  deplorable  state  of 
ntigeiy  with  regard  to  ampulationB,  He  acknowledges  the 
dreadful  uncertainty  Ibey  were  ntider  of  stopping  the  bluod  by 
the  actual  coutery." — (See  Sharp's  "  Critical  Enquiry  into  the 
pK«ent  StaU  of  Surgery,"  4th  ed.,  p.  306.) 
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mortified  and,  conaequently,  in  lifeless  and  blood- 
less structures.'  Even  as  late  as  near  the  middle  of 
the  last  centuiy,  Samuel  Sharp,  surgeon  to  Guy's 
Hospital,  and  the  pupil  of  Cheaelden,  unaware  ap- 
parently of  the  instances  of  amputation  of  the 
shoulder  previously  performed  and  recorded  by 


*  Amputation;  tht  fear  6f  it  in  former  lima. — The  most 
popular  English  treatiK  on  eaigery,  in  the  latter  half  of  the 
BeventccTitli  century,  speaks  of  ampulution  of  the  liiuli!!,  in 
any  of  ita  forme  or  varieties,  as  sometliing  "  dreaiifiil." — (See 
Cook's  "  Marrow  of  Chirurgery,"  p.  202.)  Amputation  is,  Bays 
Purmaon,  "  a  more  terrible  and  ilreadful  nperatton  than  any  in 
the  whole  art  of  Cliirurgery." — (See  his  "Chinirgia  Curioaa,  or 
the  Newest  and  most  Curions  Observations  in  the  Whole  Art  uf 
Chirurgery,  hy  M.  O.  Purraannus,  Chief  Chiruigeon  of  the  City  of 
Brealaw,"  Londoo,  1706,  p.  209.)  Acconlingto  Woodall,  stirgeon 
to  St.  Bartholomew's  Hospital,  amputation  "  is  tht  most  lament- 
able part  of  Chimrgery,"  and  "the  Jismemberingof  any  man  what- 
soever is  never  to  be  undertaken  by  any  Artist  without  judicious 
preconsideration." — (See  "  The  Surgeon's  Mate,  or  Military  and  Do- 
mestique  Suigeiy,"  pp.  156  and  400.)  Writing  in  1766,  Sylvester 
O'Halloran,  when  describing  such  a  biinple  operation  as  the 
wnputation  of  the  leg  below  the  knee,  speaks  of  the  violence  of 
the  bleeding  as  both  "  the  most  troublesome  and  alarming  symp- 
tom, and  the  most  reproachful  to  the  sui^eon  ;"  and  he  adds, 
that  when  this  amputation  was  pcrfonned  according  to  Verduin'a 
method, "  liismorrhage  alone  has  often  proveil  fatal  to  the  patient" 
-^^^ee  his  "  Coni]»lete  Treatiee  on  Gangrene  and  Sphacelus,  with 
r  Method  of  Amputation,"  pp.  337  and  261.) 
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Le  Dran,  Morand,  and  others,  remarks  that  there 
are  eases  which  require  this  amputation ;  "  but," 
adds  this  leading  London  surgeon  of  hia  day,  "  the 
apprehension  of  losing  their  patients  on  the  spot 
by  the  haemorrhage  has  deterred  surgeons  from 
undertaking  it."' 

Though  in  modem  days  stripped  of  its  ancient 
terrore,  hfemorrhage  still  forms  a  study  of  the  very 
highest  surgical  importance,  because  it  consti- 
tutes a  complication  in  almost  all  varieties  of  severe 
Bui^cal  operations — in  all  in  which  the  knife 
is  employed.  Hence,  any  question  of  moment 
connected  with  it  is  a  question  which  is  at  once 
connected  with  nearly  the  whole  range  of  opera- 
tive surgery.  Supposed  improvements  in  indi- 
vidual operations — as  in  the  position,  for  example, 
or  the  length,  or  the  breadth,  or  the  shape  of  the 
incisions  or  flaps  in  any  special  amputation^affect 
that  one  special  amputation  only,  and  have  little  or 
no  bearing  on  general  surgery.     Their  discussion, 

'  Amputatim  at  (Ae  Shoulder. — Sharp's  "  Treatise  on  the 
OpeiatioiiB  of  STUgerf,"  3d  edit.  (1740),  p.  221.  He  had,  he 
mjt,  "  beard  of  ita  haling  been  done  once." 
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however  interesting,  is  comparatively  trivial,  be- 
cause the  Bubject  is  narrow  and  limited.  Any 
leading  question,  on  the  contrary,  connected  with 
haemorrhage  involves  its  appUcation,  not  to  any 
one  special  amputation,  but  to  all  amputations 
and  to  all  other  operationa  in  which  the  surgeon 
uae3  cutting  instruments. 

In  yet  another  point  of  view,  the  subject  of 
haemorrhage  is  most  important.  The  means  of 
arresting  bleeding  in  surgical  wounds,  and  the 
means  of  closing  and  healing  these  wounds  with 
such  quietude  and  rapidity  aa  to  conduce  alike 
to  the  comfort  and  the  safety  of  the  patient,  are 
two  departments  of  practice  which  have  always 
advanced  hand  in  hand  in  the  past  progress  of 
the  art  Improvements  in  surgical  hfemostatics 
have  led  on  to  corresponding  improvements  in  the 
management  of  surgical  wounds.  For  they  are 
two  matters  of  practice  that  are  inseparably  allied ; 
though  forming,  as  it  were,  the  one  the  commence- 
ment and  the  other  the  end  of  every  surgical  oper- 
ation. "  Indeed,"  as  was  remarked  half  a  century 
ago  by  my  beloved  and  sagacious  master,  Professor 
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Thomson,  "the  suppresaion  of  haemorrhage  and 
the  reunioii  of  divided  surfaces  are  in  every  wound 
and  in  every  operation  the  first  and  the  ultimate 
object  of  the  surgeon's  attention.'" 

Hitherto,  if  we  exclude  minor  measures,  there 
have  been  employed  by  sui-geons  two  great  methods 
or  modes  of  staimehiug  surgical  hgemorrhages. 
Cauterization — the  first  of  these  two  modes — con- 
slats  of  the  application  of  red-hot  iron  cauteries  or 
of  chemical  caustics  to  the  orifices  of  the  bleeding 
yesselB,  with  the  object  of  swiftly  forming  such  a 
crust  or  eschar'  at  and  over  the  site  of  these  cor- 

'  7%ont»<m. — "  Lectnres  on  lufluramation,"  p.  249. 

*  Cfuit  or  ttchar  from  eaaterUation. — The  meolianioal  ob- 
■truction  at  the  moaths  of  the  open  arteries,  effected  by  sargeoas 
when  the-y  oscd  cantetr  irons  after  amputation,  is  tersely  de- 
scribed by  Fabriuua  ab  Aquapendente  aa  fuUuws  : — ''  ArtiSccs 
partem  nrunt  et  pairint  crastam  satis  crosBam,  quae  operculum 
finnom  est  vasorum." — See  hia  "  Opera  Chimigica"  (p.  103).  The 
experiments  of  Boiichacourt  have  shewn  that  when  a  bleeding 
orifice  is  canteriKcl  by  iron  ingtmnienta  at  a  low  red  heat — the 
best  temperature  for  the  purpose — the  three  tunica  of  the  artery 
become  inverted  or  rather  invaginated  backward  into  the  opening 
of  the  arterial  tube,  and  thus  tend  more  or  less  completely  to 
Uocb  up  its  extremity. — (See  Mulgaigne's  "  MMecine  Opi^ratoire," 

^4o.) 


CADTERIZATION  :    DBUGATION. 

rugated  orifices,  as  will  block  and  seal  them  up 
for  a  time  sufficient  to  allow  of  their  consolidation 
and  obliteration.  Deligation — or  the  second  of  the 
two  modes  referred  to — is  the  physical  constric- 
tion and  obstruction  of  the  canals  of  the  divided 
arteries  by  tying  with  sufficient  tightness  a  thread 
ligature  around  them,  immediately  above  their 
open  extremities.  The  obstruction  of  a  divided 
artery — whether  effected  by  cauterization  or  by 
deligation — is  in  the  first  instance  purely  me- 
chanical in  its  character,  and  so  far  temporary ; 
the  permanent  and  complete  closure  of  them 
which  follows  is  the  result,  on  the  contrary,  of 
a  series  of  vital  processes  which  is  immediately 
set  up  in  and  around  the  orifice  and  tube  of  the 
obstructed  vessel  It  is  almost  imnecessary  to 
remark  that  the  latter  of  the  two  methods  men- 
tioned— namely,  deligation  or  the  ligatiure — is,  with 
the  occasional  exception  of  torsion  for  the  smaller 
arteries,  the  mode  of  arresting  surgical  haemor- 
rhage almost  universally  adopted^  by  all  British 

'  DtUgation   altaoit  universaUt/  adopted. — British  suigeona 
ply  use  cauterization  very  rarely  at  the  presont  day.     But 
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sorgeona  at  the  present  day  in  all  their  principal 
wounds  and  operationa. 

The  object  of  the  following  pages  is  to  descril>e 
a  third  general  method  of  supprcsaing  the  bleeding 
incident  to  surgical  wounds  and  operations  by  the 

"  it  may  happen".  Bays  Mr,  Potter,  "  that  an  artery  shall  he 
vounded  in  a  dtuatioii  that  cannot  be  reached,  aa  in  opemtioiu 
about  the  anbnm,  the  rwt  of  the  longne,  or  other  parts  of  great 
depth  or  intricacy.  Under  anch  circimutanceB,  there  ia  no 
nwuTce  but  the  actnal  cautciy,  and  in  general  it  is  very  bqc- 
cenfnL" — (Observations  on  Aneunam,  p.  30.)  Even  under  Kuch 
drcnrostances,  the  actual  cautery  is  in  niodem  times  more  and 
rooie  aeldom  iiseJ  in  SngUsh  practice,  lii  French  surgical  prae- 
tiee,  the  canteiy  is  employed  more  frequently.  See  an  enumera- 
tion of  the  TBRous  cttcumstancea  in  which  it  should  ot  may  be 
used  by  Kratd  in  the  Dictionnaire  de  M^ecine  (1837).  vol,  xv. 
p.  S32.  I  have  not  thought  it  necessary  to  allude  in  the  text 
to  the  nse  of  heat  aa  a  prevmtativt  bamiostatic  in  the  galvano- 
oHutic  apparatus  of  Profeseora  Marshall  and  Ulddel  Jorpf  ;  nor  to 
the  employment  with  the  same  view  of  the  ^crasenrs  of  M.  Chas- 
Bugnac;  nor  to  the  old  "ligature  en  masse"  of  common  surgery, 
naed  in  Cie  removal  of  polypi,  haemorrhoids,  etc.  For  the  sub. 
ject  of  the  present  essay  is  the  arrestment  of  hfomorrhage  pro- 
dticed  by  cutting  surgical  instruments,  and  the  rapid  reunion  of 
the  resulting  woonds.  The  adoption  of  any  of  the  three  varieties 
of  preventative  hcamoatatics  alluded  to  is  the  formation  of  wounds 
in  which  there  is,  of  necessity,  no  hope  of  and  no  attempt  at 
primary  union. 


10  FAILURE  OF  UNION. 

80-caIled  process  of  Acupressure.  It  consists  of 
the  artificial  arrestment  of  the  hasmorrhage  from 
cut  or  wounded  arteries,  by  the  pressure  of  a 
metallic  needle  or  pin  passed  across  their  mouths 
or  tubes.  In  order  to  understand  the  advantages 
of  this  process  of  Acupressure,  let  us  first  attempt 
briefly  to  inquire  into  the  causes  which  prevent 
the  general  closure  of  large  surgical  wounds,  such 
as  amputation  wounds,  by  primary  union,  when 
the  ordinary  haemostatic  measures  of  the  past  and 
of  the  present  day  are  employed. 


CHAPTER  II. 


Impediments  to  the  Primaky  Union  of 
Wounds. 

I  TAKE  it  for  granted  that  it  is  the  aim  and 
the  desire  of  every  philoaophic  English  surgeon 
to  heal,  as  far  as  possible,  all  his  wounds  by  the 
"  first  intention,"'  or  by  primary  adhesion, 

'  Healing  a»  far  a*  possille  all  icounds  ly  the  jirtt  intention. 
"  The  plan,"  obaerreB  Mr.  Cooper,  "  of  trui^rg  the  edges  of  the 
wotmd  together  after  nmputotion,  so  that  they  may  imito  by  the 
fiiat  intention,  has  icccived,  for  many  yeara  post,  the  nniversal 
approbation  of  British  surgeons.  It  is  their  general  practice,  in 
the  treatment  of  all  incised  woimds.  It  may  be  said  to  be  the 
pride  of  English  surgery. —  [Dictionary  of  Practical  Sui^ry, 
7th  edition,  1838,  p.  65.)  "There  is  no  wound  (as  stated  by 
Mr.  John  Bell)  in  which  we  may  not  try  with  safely  to  procure 
this  adhesion  ;  nothiug  enrely  con  be  more  kindly,  when 
applied  to  a  wounded  surface,  than  the  opposite  surface  of  the 
same  wound.  It  has  been  but  just  separated  ;  it  may  imme- 
diately adhere  to  it  ;  though  it  do  not  adhere  no  harm  ii  done ; 
Btill  the  wound  will  suppurate  as  kindly,  as  freely,  as  if  it 
had  been  roughly  dressed  with  dry  lint,  or  some  Mtlnerary 
balsam  or  acrid  ointmeiiL" — (Principles  of  Surgery,  1801, 
voi  L  p.  46.)     "  It  is  productive,"  remarks  Mr.  Cooper,  "  of  no 
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In  the  olden  times  of  surgery,  when' the  hasmor-1 
rhagea  accompanying  operations  were  arrested  only  I 
by  cauteries  and  caaatics,  all  thoughts  of  effecting 
union  by  the  firat  intention  were  of  course  idle 
and  vain ;  for  the  existence  on  the  surface  of  the  , 
wounds  of  the  resulting  dead  sloughs  and  burned  ' 
crusts  totally  and  utterly  prevented  all  chances  of  i 
primary  adhesion.     But  even  after  cauterization 
began  to  be  abandoned  for  styptics,  compres- 
sion, and  deligation,  it  was  with  difficulty  and 
distrust  that  the  idea  of  the  union  of  wounds  by 
primaiy  adhesion  began'  to  be  entertained  and 

danger;  there  is  Dotliiiig  better  to  ha  tried  -,  anil  if  it  fail,  what 
is  the  harm  }  W]i;,  the  wound  will  then  heal  hy  suppnratioii 
and  the  granulating  process,  just  aa  soon  aa  if  the  hollow  of  the 
Btump  hod  been  filled  with  chorpie,  oi  left  open  ;  it  will,  in  fac^ 
heal  in  a  waj  which  is  leea  ailvantt^oae  than  union  by  the  fint 
intention,  but  which  is  the  best  that  can  now  happen." — (Die- 
tionary  of  Practical  Surgery,  p.  86.) 

'  Primary  adhmoa  began. — Mr.  Sharp,  writing  in  1761, 
obserreg  on  this  point,  "  There  have  been  attempts  made  withis 
these  fourscore  years  to  render  wnputationB  less  dangerous,  bj 
devising  a  method  of  hsaling  lite  Kovnd  bi/  the  Jlnt  intentaM. 
The  fint  essay  of  this  kind  is  to  be  seen  in  the  Cvrrvt  Trium- 
phaUt  i  Terebintbo,  printed  at  London  in  the  year  1679,  though 
the  merit  of  the  invention  is  ascribed  either  to  Verduin  or  Sa- 
bourin,  who  each  contended  for  it  many  years  nfMr." — (Critical 
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attempted  in  cases  of  amputation  by  Yonge,  Ver- 
duin,  Sabourin,  Vermale,  Garenffeot,  etc.  Betimes, 
however,  as  in  the  early  half  of  the  laat  century, 
the  use  of  the  ligature  of  arteries  "  by  degrees 
crept  into   practice,"'    the  doctrine   also  of  the 

Enquiry  into  the  Present  Stat*  of  Surgery,  4th  edit.  p.  202.) 
Mr.  Touge,  who  practised  at  Plymoutb,  describes  for  the  first  time, 
in  the  essay  referred  to,  the  method  of  luuputatioD  by  flaps,  and 
Epeaks  of  it  as  "  a  way  of  amputating  large  members  ao  as  to  be 
able  to  cure  them  per  at/nphuin  in  three  weeks,  and  without 
fouling  and  scaling  the  bone."  He  ascribes  tlie  original  nit-rit  of 
this  method  of  opetating  to  Mr.  Lowdham,  a  surgeon  of  E^ceter. 
In  niging  afterwards  (in  1696)  the  advantages  of  a  single  flap 
ojierBtiou  iu  amputation  below  the  knee,  Verduin  mentions  that 
be  had  heard  of  the  flup  operatlim  as  practised  by  a  surgeon  in 
London  ;  and  he  argues  for  the  propriety  and  posdUility  of  union 
of  the  stump  by  the  first  intention,  in  the  following  terms  : — 
"  Decurtationem  ipsom  quod  spectat ;  mirum  in  modum  nee  sem- 
per affecit,  promptum  illud  et  ^tupendum  natnj»  opus,  iu  parti- 
bus  sibi  invicem  i^lutinandis,  lici-t  lon^simb  dissitia,  si  abscissi^ 
cute,  labia  earum  vulneratti  et  sanguine  madentia,  p^oIimj^  dun- 
(aiatadinTicemjuDgantur,  acprobiconjnnota  ferTentur,cujusrei 
freqaentieainiainpraxi  me&  habui  exempla,  imprimis  in  restituendis 
labiis  teporinis,  etiam  maiimfe  distantibua  ;  nnde  mihi  aliqiiotiea 
in  mentcm  venit,  an  non  in  decurtandis  artnbus  eirailo  quid  pno- 
Btari  jiosset  ?" — (De  Nov4  Artuum  decurtondorum  Ratione,  p.  6.) 
'  Sy  dctjrca  crept  into  pracU'ce, — These  significant  words  oje 
used  by  Mr.  Sharp,  when  speaking  of  the  slow  progress  of  the 
deligation  of  arteries,  in  his  "  Critical  Eiiquii;  into  the  PreBcnt 
State  of  Surgery,"  edit.  I76I,  p.  299. 
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union  of  amputation  and  other  large  wounds 
by  the  first  intention,  came  to  be  supported 
and  advocated  by  Sharp,'  Alanson,^  and  other 
English  surgeons.'  Still,  however,  some  practi- 
tioners denounced  the  very  idea  of  primary  union 
as  improper  and  indeed  as  impracticable.  Thus 
O'Halloran,  in  1765,  stoutly  maintained  that 
"  healing  by  inosculation  without  suppuration,  by 
an  immediate  coalescence,  or  by  the  first  intention, 

'  Sharp. — "  For  the  symptomatic  fever,"  olDBerveB  Mr.  Sharp, 
"  and  the  great  daDger  of  life  attendant  upon  an  amputation, 
does  not  secni  to  proceed  purely  &om  the  viulence  done  to  nature 
by  the  paiu  of  the  operation,  and  the  removal  of  the  limb,  bat 
also  &om  the  difficulticB  with  which  large  EiippumtiouB  ore  pro- 
duced ;  and  this  ia  evident  from  what  we  see  in  very  large 
wounds  that  are  bo  circumstanced  as  to  admit  of  healing  hy  ino*- 
eutali'on,  or,  as  surgeons  eipress  it,  Jy  tke/nt  inimtion  ;  for  in 
this  case  wo  perceive  the  cure  to  be  elTected  without  any  great 
commotioD  ;  whereas  the  some  wound,  had  it  been  left  to  suppu- 
rate, would  have  occasioned  a  symptomatic  fever,  etc  ;  bTit  in  both 
iuBtances,  the  violence  done  by  the  mere  operation  ia  the  ftame, 
whether  the  wound  be  sewed  up  or  left  to  digest." — (Critical 
Enquiry,  p.  290.) 

*  Alanson, — See  bis  Chapter,  headed  "  On  what  is  called 
Uuion  by  the  First  Intention  ;"  in  his  "  Practical  OhservationB 
on  Amputation,"  2d  edit.,  IT83,  p.  1Q3,  lej. 

'  Other  Eni/liik  Sargeora. — See  the  works  of  Benjamin  Bell, 
John  Hunter,  Willjam  Hey,  John  BeU,  etc. 
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is  merely  chimerical  and  is  opposite  to  the  rules 
of  nature;"^  and  this  surgeon  and  others  assi- 
duoualy  dressed  the  entire  interior  surfaces  of 
their  stumps  and  flaps,  for  ten,  twelve,  or  fourteen 
days  after  operation,  with  ointments  and  lotions, 
thos  effectually  preventing  all  adhesion,  by  pre- 
Tenting  at  every  point  the  very  contact  of  the  raw 
surfaces  of  the  wound.  The  surfaces  of  the  stumps 
and  flaps,  which  were  intended  to  be  ultimately 
joined  and  brought  together,  for  secondary  reunion, 
in  a  full  granulating  "  well-digested"  state,  about 
the  end  of  the  second  week,  were  up  to  that  time 
separately  dressed,  in  the  language  of  O'Halloran, 
as  "distinct  sores"  (pp.  240  and  245).     He  and 

'  ffHalloran. — "  Treatise  on  Gangrene  &nd  Sphacelus,  with 
a  New  Method  of  Amputation,"  p.  S20.  He  vunlf  triei 
elaewheie  (p.  S13)  to  shew  that  Garengeot  must  be  miwtntitig 
the  iacte  vheu  he  mentions  the  rapidity  with  which  he  had 
found  the  flape  in  aome  ampntationB  adhere  ;  and  especially  when 
he  describes  one  in  vhich  the  flap  was  united  to  the  stmnp  in 
three  days.  In  refereuce  to  this  lost  ca^,  O'Hulloran  eceptically 
exclaims,  "  I  would  ask  the  ignorantest  tyro  of  the  profession,  if 
ever  he  saw,  or  even  heard  of,  a  wonnd  of  bat  even  an  inch 
long  being  united  in  ttiis  time  1  And  behold,  here,  an  immense 
mass  of  flesh,  almost  that  of  the  whole  leg :  a  complute  division 
of  nervea,  muscles,  blood-vesseU,  and  bone,  united  in  that  space  !" 
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■almc^t  all  other  surgeons '  of  hia  own  and  even  of 
later  days,  applied  their  primary  dressings  and 
medications  to  the  interior  instead  of  the  exterior 
of  their  wounds — to  the  inside  instead  of  the  out- 
side of  them.'  They  ruthlessly  pushed  and  packed 
their  lints,  pledgets,  and  salves,  into  the  very 
centres  of  their  amputation  wounds,  and  as  care- 
fully dressed  the  ends  of  the  divided  bones,'  as 
their  surgical  brethren  in  preceding  ages  had 
carefully  cauterized  these  bones.* 

Led  away  by  the  high  authority  of  Pelletan, 

'  Other  Suri/eoiu. — See  the  works  of  White,  Gooch,  Broni- 
:,  etc 

'  Dremn^t  placed  ovttidt  of-woundt. — Mt.Al&usan  puts  as  a 
ding  to  some   of  hU   Burgii^   coaee,  the   significant  words, 
■  DrewingB  applied  erterior  to  the  siirfiice  of  the  wound." — See 
B  Work,  pp.  289,  392,  etc. 
'  Bono  drttied  in  amputattoru. — Soe  for  instance,  Bromfeild, 

0  reconunende  dry  lint  as  "  the  proper  ilrcmiDg  on  the  bone," 
I*  Chimrgicol  Obfiervations  and  Ca««e,"  vol.  i.  p.  174;  and  Moy  1e, 

1  adviitea  us  to  defend  the  bones  "  and  tho  marrow  with 
s  of  dry  towe  or    lint  ;   then    apply   your    disnieinhring 

with  joar  reatringents." — See  "  The  Sea  Chimrgion," 


Cauttritatiim  of  bona. — In  describing  amputation,  John 

V  Tigo  tella  us,  "  the  bone  must  be  sawed  with  a  keene  eawe, 

1  after  that  it  ia  cut  with  a  sawc,  it  mutC  hv  cauterised  with 


REJECTION  OF  PRIMAEY  USTON. 

Larrey,  Gensoul,  Dupuytreu,'  and  others,  some 
foreign  surgeons  still  methodically  reject  all  at- 
tempts at  primary  union  in  most  wounds ;  pos- 
aibly  because,  from  their  j)eeuliar  mode  of  oper- 
ating, and  especially  of  dressing  wounds,  they 
have  found  their  failures  bo  constant  as  to  make 
them  despair  of  succesa.  I  saw  not  long  ago  one 
of  the  greatest  and  roost  distinguished  surgeons 
of  the  continent  slice  off,  by  an  instantiiueous 
scalping  stroke  of  his  large  knife,  the  whole 
mamma,  in  a  case  where  that  gland  was  the  seat 
of  a  cancerous  tumour.  He  did  not  try — as 
would  have  been  done  by  every  English  surgeon 

an  actoaU  canterie,"  See  the  English  Tnioslatioa  (1586)  oi 
"  The  whole  Worke  of  that  famouB  Chirurgiou  Maiater  John 
Vigo,"  p.  43.  In  the  words  of  Fabricius  Hildanus,  the  eiirgeon, 
after  amputation,  "  canteriia  rasa  inuret  ad  sistenduni  sanguineiu, 
ipsantqne  etiam  os,  r|u6  citiiig  csvidiint  ejus  fragmeiila." — (Opera 
Omnia,  1646,  p.  611.) 

'  Dupvi/trm. — Only  in  his  primary  or  traumatic  ampiitationa 
did  this  great  French  surgeou  recommend  union  by  the  fiiBt  in- 
tention.— (See  Mb  "  Lemons  Orales,"  2d  ed.,  torn.  ii.  p.  405).  His 
cooalryraeii,  Roui  and  Richerunil,  held,  exactly  contrary  to 
Dupuylten,  that  traumatic  omputationa  were  the  most  improper 
and  nnfttvourable  of  all  for  attonpting  primary  union  with. — 
(S«e  Oooper'a  "  Dictionary  of  Practical  Surgery,"  p.  65.) 
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—to  disaect  back  and  save  the  undiseased  skin  to 
clo8e  over  the  excavation  made  by  the  removal 
of  the  diseased  mass  itself;  but  swept  off  the 
whole  mamma,  skin  and  all,  leaving  a  large  open 
uncoverable  gash,  which,  after  the  arteries  were  se- 
cured, was  dressed  with  charpie,etc.  When  wounds, 
however,  instead  of  healing  by  the  first  intention, 
are  thus  made  to  heal  by  granulation  and  cica- 
trisation, or  by  the  "  second  intention,"  they  usu- 
ally close  slowly  and  painfully,'  with  more  or  less 
prolonged  discharges  and  suffering  to  the  patient 
— often  with  the  loss  of  health,  and  not  unfre 
quently  also  with  the  loss  of  life. 

The  regulation  of  the  closure  of  wounds  in 
operative    surgery  by  the  first  intention  or   by 


'  B^  tlieiifcoiiil  inUntioit  vnmndt  utually  dote  sloiflg  andpain- 
fiUlt/. — ^Thua,  when  speakiiig  of  the  old  method  of  treating  ampu- 
tation woundB,  M.  Velpeaii  obBerves,  "  It  exposca  to  conici^  of 
the  Btnnip,  to  ucctonts  of  the  bone,  to  exhaustjou  of  the  patient  by 
the  abundance  and  pentisteacj  of  the  aupputation,  and  to  divad- 
fol  pain  at  eveiy  dresaing;  it  reijuires  tJiree,  four,  five,  bIx,  and 
even  seven  or  eight  mcmtfit  to  accomplish  the  citiLlrization,  and 
it  ordinaril;  furni^es  but  a  very  thin  cicatrix,  irhtth  gives  way 
upon  the  slightest  effort." — (Nouveaux  El£menta  de  UMecine 
Op^ratoire,  lom.  i,  p.  334.) 


CONSTITtJTIONAL  DISTURBANCES. 


the  second  iatention  occasionally  depends  upon 
the  constitutional  health  and  state  of  the  patient, 
and  upon  the  hygienic  and  other  circumstances 
in  which  he  is  placed.  It  always,  however,  de- 
pends also,  more  or  less — and  generally  almost 
entirely — upon  the  local  character  and  eircum- 
staaces  of  the  wound,  and  particularly  upon  the 
free  and  perfect  coaptation  of  its  opposed  surfaces, 
I  have  seen,  on  dissection,  a  revivified  vesico- 
vaginal fistula  perfectly  and  entirely  united  within 
five  days  after  it  was  operated  upon,  though  the 
patient  during  that  short  interval  was  the  subject 
of  a  mortal  attack  of  pelvic  cellulitis  and  peri- 
tonitis,^ with  the  amount  of  constitutional  dis- 

'  ClotUTY  of  a  Bttieo-voffinal  jUlala  in  a  patient  who  dUd  Jivt 
day  after  th«  operation. — ^The  com  I  allade  to  was  one  where 
the  operatum  wu  ilifBcult,  trom  the  incarcetBtiuc  of  the  ceirix 
oteri  within  the  bladtler.  It  was  very  ably  performed  in  Edin- 
bnigh  by  Dr.  Boieman. — (See  Dr.  KeiJler's  Report  in  the  "  Edin- 
bu^h  Medical  Joomol"  for  October  16fiS,  p,  330.)  The  case, 
Mys  Dr.  BoEenian,  "  phould  be  conddered  entirely  Hncceaaful, 
notwithstanding  the  death  of  the  patient  ...  In  the  autopsy 
we  found  the  anture  apparatus  as  perfectly  adjusted  aa  the  day  it 
waa  applied,  with  the  result  of  a  perfect  union  of  the  edgea  of  the 
fistnla.  The  pysemia,  of  which  the  patient  died,  should,  1  think, 
I*   considered  apart   from   the  operation." — (See  Dr.  Biizeman's 


WHY  SOME  WOUNDS  UNITE. 


F 


turbance  usually  seen  iu  such  fatal  cases.  And 
the  question  before  us  is  this  :  Is  surgery  as  yet 
preparefl,  or  is  it  yet  able,  to  take  an  additional 
step  forwards,  with  the  hope  of  rendering  the  ma- 
nagement of  wounds  such  that  their  primary 
union  should  prove  much  more  general  than 
heretofore  ?  If  so,  the  practitioner  mighty  when 
successful,  abridge  the  cure  of  amputation  woimds, 
for  example,  from  long  weary  weeks,  or  even 
months,  almost  to  days  only ;  and  he  would 
doubtless  add  vastly,  in  doing  so,  both  to  the 
happiness  and  comfort  as  well  as  to  the  security 
safety  of  his  patients. 

Now,  there  are  some  wounds  that  heal  with 
nearly  perfect  certainty  by  primary  union,  al- 
though from  certain  correlative  circumstances 
they  seem  not  to  be  very  favourably  situated  for 
such  a  result  Thus,  the  raw  edges  of  a  vesico- 
vaginal fistula,  when  brought  together  with  me- 
tallic wires,  almost  always  cohere,  despite  the 
constant  contact  of  urine  ;  the  lips  of  a  ruptured 


"  Medical  TJmca  and  Ouette"  for  Nor.  S7,  18D8, 


THE  LIGATURES  PREVENT  UNIUN.  21 

aud  revivified  periiieuin,  despite  tbe  irritation  of 
the  intestinal  contents ;  and  the  wound  in  harelip, 
despite  the  presence  of  the  saliva. 

In  fact,  the  wounds  in  all  operations  in 
"plastic  surgery"  are  expected  to  unite  by  pri- 
mary adhesion,  and  generally  do  so.  Why  is  it 
that  theae  classes  of  cut  wounds  commonly  heal 
entirely  by  the  first  intention,  while  large  cut 
wounds  in  "general  surgery"  rarely  cohere  through 
out  in  the  same  manner  ?  For,  confessedly,  the 
complete  and  perfect  primary  union  of  a  wound 
such  as  is  left  by  the  removal  of  a  limb,  mamma, 
or  tumour,  is  not  often  seen  in  general  surgical 
practice.'  I  believe  that  the  answer  is  this :  In 
the  obstetric  operations  named,  aud  in  other  cases 
of  plastic  surgery,  no  ligaiures  of  the  arteries  are 
ttsed.  On  the  contrary,  in  the  wounds  of  general 
surgery  which  fail  to  cohere  by  primary  union. 


'  Saritff  of  primarif  union  in  lome  woundt. — "  The  wound," 
U>  quote  the  words  of  one  of  the  most  eminent  surgeons  of  Qer- 
uutuj,  "  after  amputations  of  large  limba,  nxver  takes  place  hj 
complete  agglutination  in  the  atiict  Bcuse  of  the  word." — (See  the 
"  System  of  Surgery"  of  Profesaor  Chelius  of  Heidelberg,  Soutli's 
TransUtion,  vol.  ii.  p.  fi04.) 
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EFFECTS  OF  LIGATURES. 


ligatures  are  \iaed  in  greater  or  less  number  to 
acrest  the  arterial  haemorrhage.  It  is,  in  short,  the 
absence  or  the  presence  of  these  ligatures  tied 
around  the  ends  of  the  bleeding  arteries,  that 
makes  the  marked  and  distinctive  difference 
between  wounds  likely  to  heal  and  wounds  not 
likely  to  heal  by  the  first  intention.  But  then 
arises  the  next  question, — Why  do  the  ligatures 
interfere  with  the  primary  adhesion  of  wounds  ? 

Arterial  ligatures  prevent  the  primary  union 
of  the  lips  of  wounds  in  two  ways — (1.)  By  acting 
as  extraneous  and  irritating  bodies,  and  hence  as 
miniature  setons ;  and  (2.)  By  their  necessarily 
producing  strangulation  and  sloughing  of  every 
tied  artery  at  the  part  of  dehgation. 


CHAPTER   III. 

ligatu&es  objectionable  as  foreign  and 

Irritating  Bodies. 

Each  Ugature  is  necessarily  a  mechanical  foreign 
body  placed  between  the  opposed  sides  of  the 
wound.  When  it  is  composed  of  silk  or  other 
organic  material,  it  rapidly  imbibes,  from  the 
surrounding  tissue,  animal  fluids  into  its  sub- 
stance ;  and  these  dead  fluids  speedily  decompose 
and  render  the  threads  morbidly  poisonous  and 
irritant  agents  to  the  contiguous  living  tissues. 
In  a -future  chapter,  when  discussing  the  possible 
efiects  of  ligatures  upon  the  origin  of  some  consti- 
tutional complications  that  are  liable  to  follow 
upon  surgical  operations  and  woimds,  I  shall 
adduce  experiments  on  the  lower  animals,  shewing 
that  organic  suture-threads,  and  hence  organic 
ligature-threads,  generally  become  in  a  few  days 
so  loaded  with  irritant  matter,  that  when  taken 
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out  and  buried  at  that  timu  in  the  depths  of  recent 
wounds  in  other  animals,  they,  as  a  usual  effect, 
quickly  excite  in  the  tissues  around  them  sup- 
purative and  sometimes  furunculoid  inSammation. 
In  other  words,  each  arterial  ligature  is  formed 
speedily  into  a  email  or  miniature  seton,'  and  it 
produces,  like  a  seton,  suppuration  along  its 
traek.^    Suppuration,  however,  and  all  the  higher 


'  Each  arterial  ligature  a  imall  or  miniature  wton.— The 
expregaion  here  oaed  ia  that  employed  hy  the  late  diatingaialied 
Irish  sni^on,  Mr.  Porter  of  Duhlin.  When  speaking  of  the  efieot 
of  the  arterial  ligature  in  'wounds,  he  oLserveB,  "  It  is  evident 
that  until  ita  removal  tlie  wound  cannot  be  made  to  unite  by  the 
first  intention,  and  where  there  are  many  of  them,  u  on  the  face 
of  a  Btump  or  other  extensive  surface,  their  presence,  acting  at  to 
many  tetont,  ktepa  up  irritation  and  often  a  profuse  diechai^ — 
(See  his  "  ObservationB  on  the  Surgical  Pathology  and  Treatment 
of  Aneorifim,"  1940,  p.  29^ 

'  Suppuration  produced  hy  ligaCttres. — "  If,"  says  John 
Hunter,  "  any  cxtraneuua  body,  such  as  a  ligature,  shuuld  have 
been  left  in  the  wound,  suppuration  wrill  take  place." — (Hunter's 
Works,  edited  by  Palmer,  voL  iii.  p.  258.)  "  Ligatures  act  as 
foreign  bodies  in  wounds,  encicing  irritation,  preventing  adhesion, 
and  producing  snppuiation." — (See  Blair  and  Cooper  in  "Bees' 
Cycl'ipeodia,"  vol.  rviL,  article  Hnamorrhage,)  "  L^tures,"  ob- 
serves Mr.  Lawp-'nce,  "  being  foreign  bodies  in  contact  with  the 
surface  of  the  wound,  must  irritate,  mvil  cause  iiiflainnmtion  and 
•m|ipiiralion,      In   Hmpiitatli  fub,  where  it 
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grades  of  inflammation,  are  locally  antagonistic 
of  adhesive  inflammation  or  primary  union ;  and 
they  tend  to  impede  and  subvert  those  processes 
of  cohesion  and  repair  which  constitute  union 
by  the  first  intention. 

It  would  be  easy  to  cite  the  observations  of 
various  surgeons,  in  regard  to  inflammation,  par- 
ticularly in  its  higher  grades,  being  always  liable 
to  be  antagonistic  to  union  by  the  first  intention. 
The  fact  is  so  weU  known,  and  so  generally 
acknowledged,  that  I  shall  content  myself  with 
citing  one  high  authority  only,  namely,  Mr.  Syme. 
When  speaking,  in  his  Principles  of  Surgery, 
of  "inflammation  being  preventive  of  primary 
union,"  Mr.  Syme  remarks,  "  It  is  now  ascer- 
tained that  inflammation,  so  far  from  being  essen- 

many  vessels,  a  large  portion  of  the  wound  is  exposed  to  this 
irritation,  its  union  is  retarded,  and  considerable  pain  and  spasm 
are  sometimes  produced.  Are  these  evils  inseparable  from  the 
use  of  ligatures  ?  or  is  there  any  plan  by  which  we  can  avoid 
them  ?" — (Medico -Chirurgical  Transactions,  vol.  vL  p.  162.) 
The  distinguished  French  surgeon,  M.  Roux,  states,  "  The  liga- 
tures are  extraneous  bodies,  which,  as  long  as  they  remain  in 
the  wound,  irritate  it,  determine  and  keep  up  suppuration." — 
(Narrative  of  a  Journey  to  London,  1816,  p.  119.) 
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tial  to  the  process,  is  subversive  of  it.  A  certain 
degree  of  excitement,"  be  adds,  "  is  not  incom- 
^^- '  patible  ;    but  whenever  it  goes 

so  far  as  to  occasion  pain,  or 
much  swelling  and  redness,  union 
by  the  first  intention  is  fna- 
^^m  a  I      trated ;  and  the  way  is  led  to 

^H  9 1     another  process   of   reparation, 

^^K  H  u      viz.,  granulation.'" 

^^^  s   I  Surgeons  have  made  various 

^^^^^^L,9  I  attempts  to  get  rid  of  the  action 
^^^^^^P'll  3  of  ligatures  Eia  foreign  and  im- 
^^P  H  a       tatiug    bodies,   by    diniimshing 

^^1  a  I         the  quantity  of  parts  included 

^H  J  if         in  the  loop,  altering  the  thick- 

^^^  ■»  neas   and   size  of  the    ligature, 

eluding  «ruir,    vfin,    chonglug  its  matcnal,  etc.     (l.j 

OErVB,  sod   iKjrtlfiiu   uf  ,  . 

.mronnding  tiEauea.  In  oldcu  times  they  wcrc  in  th« 
habit  of  systematically  including  portions  of  the 
auiTOunding  tissues  in  the  loop  of  the  ligature," 


'  S^mt. — Bee  Ua  "  Principles  of  Surgery,"  1663,  p.  41. 
'  IndvtuM  of  mrfounding  liuu«t  in  tht  loop  of  the  ligntart. — 
t  ori^niJIf  deacribiiig  tlie  ligature   of  veBselc,  AmbroW!   Pari 
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as  represented  in  the  woodcut,  Fig.  1.  But 
tlie  proce^  of  ulceration,  etc,  by  which  each  liga- 
ture cuts  through  the  part  it  embraces,  was  thus 

states,  that  in  seizing  the  bleeding  end  of  the  vessel  with  the 
crow-bill  forceps,  "  Yon  neede  lake  no  great  care,  if  you  together 
with  the  vcfselU  comprehend  some  portion  of  the  neighbouring 
part9,  as  of  the  flesh,  for  hereof  will  ensue  no  hamie." — (Parii'a 
Works,  English  ed.,  p.  459.)  The  some  doctrine  and  practice 
held  for  at  least  two  centuriea  afterwards.  When  describing 
ampDtOtion  at  the  thigh,  OTIalloran  remarks,  "  The  femoral  artery 
should  be  tAken  up  with  a  large  convex  needle,  well  threaded, 
the  llireadfl  flat  and  waied  ;  and  in  doing  this  operation,  it  is 
not  necessary  to  include  with  the  artery  a  large  parcel  of  mns- 
cnlar  flesh.  In  foci,  a  small  portion,  with  the  cellular  substance 
of  the  adjoining  mutclet,  will  form  for  it  a  soft  cushion  ;  and 
the  swelling  of  them  nill  saffioiently  compress  the  arteiy,  as 
well  as  gecure  it  from  any  abrasion  of  the  ligature." — fTreatise 
on  Sphacelns  and  Amputation,  p.  S49.)  Having  all  his  ligo- 
tnres  ulcerated  off  and  removed  before  he  brought  hia  stump 
snd  flaps  together  for  secondary  reunion,  O'Halloran  did  not  fear 
to  include  other  parts  with  bis  ligature.  He  is  the  only  author 
who,  as  far  as  1  recollect,  mentions  bone  as  comprehended  within 
ligature-threads.  But  be  used  it  sometimes  as  a  coimter-preseure. 
Thus,  he  remarks,  when  treating  of  amputation  below  the  knee, 
"  Where  the  flesh  was  thin  and  not  very  firm,  I  have,  more  than 
once,  made  a  ligature  round  the  lone,  in  which  the  artery  was 
included"  (p.  23S).  The  first  Professor  Monro  of  Edinbuig;h,  in 
the  earlier  half  of  the  last  century,  urged  the  propriety  of  taking 
up  the  arteries  after  amputation,  with  as  few  surrounding  fibres  as 
possible  within  the  noose  of  the  ligatures. — (Edinburgh  Medical 
Essays  and  Observations,  1737,  vol.  iv.  p.  329.) 
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found  to  be  unneceasaiily  protracted,  and  wheu 
the  included  nerves'  became  irritated,  great  pain 
and  suffering  were  sometimes  the  result.'^  Hence 
arose  (2.)  the  rule  of  including  within  the  ligature 


'  Indution  of  nerve*  in  the  li^ature-ioop. — The  celebrated 
Frendk  aurgeon  Petit,  who  died  in  17Q0,  i^Ot  that  in  liia 
younger  days  he  hod  been  present  at  Beveral  diacuBsions  among 
the  great  master  aurgeona  of  that  time,  and  had  heard  one  sec- 
tion of  them  eay,  it  was  quite  iiuniateriol  whether  the  neree 
were  ligatured  or  not ;  while  the  others  maintained,  that  as  they 
tied  the  vessels  in  order  to  restrain  the  bluud,  «o  it  was  no  less 
necessary  to  tie  the  nerves,  Utt  the  animal  spiritB  should  eseape. — 
(Trait«  des  Maladies  Chirargicales,  torn.  iii.  p.  1 97.)  The  opinions 
and  practice  of  such  a  very  great  surguon  as  John  Hunter,  upon 
the  inclusion  of  nerves,  are  such  as  would  scarcely  be  redconed 
ortliudux  by  the  operators  of  the  present  day.  In  his  "  Lectures 
on  the  Principles  of  Surgery"  be  niiunttdned  that  the  including  of 
the  nerve  with  the  artery  in  the  noose  of  the  ligature  generally 
produced  no  bad  symptom  :  "  I  have  sometimes,"  said  he,  "  tied 
nerves  on  purpose  along  with  the  artery." — (See  Palmer's  edition  of 
Hunter's  Works,  vol.  L  p.  541.)  Mr.  Moore,  in  hia  essay,  pub- 
lished in  1781,  and  entitled,  "  Method  of  Preventing  or  Dimi- 
nishing Pain  in  several  Operations  of  Surgery,"  by  antecedent 
compression  of  the  nerves  of  the  limb,  describes  a  cose  in  which 
the  plitn  was  tried  in  the  practice  of  John  Hunter  in  an  amputa- 
tion of  the  thigh  ;  and  he  incidentally  tells  us  that  in  that  case 
"  the  great  nerves"  were  included  by  Mi.  Honter  in  the  liga- 
tures of  the  arteries. 

'  £ffeC  of  ligntart  tcmtUmet  verg  painful. — One  noted  case, 
illustrative  of  thi"  remark,  is  interwoven  wilh  the  naval  history 
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nothing  but  the  arteriiU  tube  itself.  After  tliis  im- 
portant refonn  was  introduced,  the  arterial  tubes 
were  by  many  surgeons  tied  (3.)  by  large,  thick, 
itnd  sometimes  flattish  thread  and  even  tape  liga- 
tures, with  the  view  chiefly  of  averting  secondary 
haemorrhage  fi-om  the  too  rapid  division  of  the 
tisaues  of  the  vessel.  For  a  similar  purpose, 
other  surgeons — led  principally  by  the  teaching 
of  the  celebrated  Scarpa  on  the  ligature  of  the 
tubes  of  arteries  in  the  cure  of  aneurism — reverted 
(4.)  to  the  old  plan  of  placing  a  protecting  body, 
as  pieces  of  linen,  cork,  etc.,  between  the  ;irtery  and 
the  surrounding  ligature/    Both  these  phms  were 

of  England.  When  Lord  Nelson  made  his  unsuccesaful  attack 
on  Santa  Cruz,  on  the  26tL  J»i!y  1797,  lie  received,  as  ia  well 
known,  a  gunshot  injiuy  of  his  right  elbow,  which  necesaitAted 
immediate  amputation.  One  of  the  silk  ligatures  useil  in  the 
operation  included  a  nerve  as  well  as  an  artery,  and  perhaps 
other  tisBUea,  The  ligature,  in  consequence,  did  not  separate  till 
the  end  of  Novemher,  or  four  montlis  from  the  time  of  its  appli- 
catiolL  During  that  period  the  sufferinga  of  Lord  Nelson  were, 
ftcctirding  to  hia  biographer,  Mr.  Southey,  "  long  and  painful  ;" 
then!  was  "  a  constant  irritation  and  discharge,  and  the  ends  of 
the  ligature,  being  pulled  every  day,  in  hopes  of  bringing  it  away, 
occanoned  fresh  agony." — (See  Southey's  "  Life  of  Nelson,"  p.  1 2  9.) 
'  Old  plan  cf  platiitg  a  foreign  hedi/  httvten  the  artery  and 
tht  ligatwrt. — Writing  on  amputation  some  130  years  ago.  Pro- 
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found  to  produce,  however,  rather  than  to  avert  . 
the  tendency  to 
condary  hemorrhage; 
and  in  British  prac- 
tice they  were  betimea 
entirely  replaced  by 
(5.)  ligatures  as  small 
and  slender  as  was 
compatible  with  due 
strength  (sec  woodcut, 
Fig.  2.)  To  diminish 
the  bulk  of  the  foreign 
body  or  ligature  in 
the  wound,  the  prac- 
tice was  next  adopted 
'  of  (6.)  cutting  off  one 
'  end  or  limb  of  the  li- 

teetoi  Honro  obKrvee,  in  rektioii  to  the  ligatures  of  the  cut 
arteries,  that  "  the  compreES  of  linen,  recommendeU  by  some 
authors  to  be  put  between  one  side  of  the  artcrj  and  the  noone 
of  the  thread,  cannot  be  approved  ;  tlie  effects  of  it  being  to  pre- 
vent the  tight  enough  ligature  of  the  ves«el  ;  and  if  it  ^ould 
I  hiemoirhagy  miut  be  expected  ;  or  if  it 
renmin*,  the  pus  which  it  imbibes  will  become  too  acrid." — (Edin- 
burgh  Medical  EsaayB  and  Observations,  1737,  vnl.  iv,  p,  332.) 
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gature  after  the  knot  was  tied,  aa  repi 
woodcut.  Fig.  3.  Others,  with  the  vain  hope  that 
the  mere  loop  of  a  silk  ligature  might  remain  buried 
permanently— though  a  foreign  body — within  the 
depths  of  the  wound,  proposed  (7.)  that  both 
ends  of  the  ligature  should  be  cut  ofl",'  aa  in  Fig.  4  ; 

'  Both  end*  of  the  ligature  cut  of. — "  The  practice,"  obseiTfis 
Mr,  Liston,  "  of  cntting  off  both  ends  of  the  ligature,  wae  at  one 
tine  veiy  much  in  lAshion.  It  vae  thought  that  tlie  mere  nooae 
or  knot  might  by  posaibililj  remain  imbedded  in  the  living  tis- 
sues, snrrounded  hj  a  coltulor  cjat,  and  occasion  no  annnyance 
All  these  hopes  have  been  disappointed  j  ligatnreg,  of 
whatever  substance,  do  now  and  then  remain  hid  for  a  long 
time,  but  very  generally  they  occasion  trouble.  After  the  cure  has 
been  thought  complete,  they  give  rise  to  irritatioD,  pain,  iuflam- 
matoty  swelling,  and  formation  of  matter ;  abscesa  after  abscess 
enfnies,  one  knot  comes  out  after  another,  and  ultimately  all  the 
offending  foreign  bodies  are  expelled.  The  perfect  recovery  is 
thus  veiy  long  protracted. — (Liston's  "Practical  Snidery,"  4tb  ed. 
p.  24.)  "  Numcrons  experiments,"  to  quote  the  observation,  of 
ProfesBor  Chelins,  "  prove  that  re-opening  of  the  wound,  sup- 
pnration,  flstnloua  passages,  and  the  like,  may  be  prodneed  by 
the  knots  remaining." — ^e  his  "  System  of  Surgery"  by  South, 
vol.  i,  p.  306.)  Mr.  lawrence,  the  principal  advocate  of  cutting 
the  ligatures  off  short,  has,  I  believe,  long  given  up  the  practice 
himself.  He,  and  before  him  Delpech,  Walther,  Hennen,  and 
Eoire,  followed  the  practice  as  one  calculated  to  promote  primary 
union,  by  the  extraneous  body,  or  limbs  at  least  of  the  ligature, 
not  being  allowed  to  remain  between  the  lips  of  the  wound.     A 
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practice  followed  with  little  immediate  success, 
id  often  with  much  future  local  disturbance  and 
ibtress  from  the  irritation  of  the  buried  threads, 
le  chances  of  union  of  wounds  by  the  first  inten 
tion  have  been  further  attempted  to  be  advanced, 
by  changing  also  the  constituent  materials  of  the 
ligature.  Instead  of  vegetable  threads  of  flax  or 
hemp  (8.),  animal  ligatures  of  cat-gut,  silk-gut, 
buckskin,  fibres  of  the  sinew  of  the  deer,  etc.,  have 
been  employed,  under  the  vain  expectation  that 
they  would  prove  less  irritating  to  the  wound, 
as  approaching  more  neariy  to  the  living  animal 
mes.  And,  lastly  (9.),  ligatures  of  metallic 
have  also  been  placed  around  bleeding 
ies  with  the  same  hope  ;  and  though  not  irri- 
tting,  so  far  as  the  material  of  which  they  are  com- 
posed is  concerned,  yet  metallic  ligatures,  like  any 
other  form  of  ligature  drawn  tightly  around  bleed- 
ing arteries,  and  left  there  to  ulcerate  tlirough 

centitry  ago  (1765),  (yHaUoran,  in  describing  amputation  of  the 
tJiigh,  laid  down,  as  one  of  the  niles  for  tlie  operation,  "  Let  the 
threads  be  cut  ehort"  (p.  250).  Bat,  wlieu  isHuing  this  recom- 
mendation, he  had  no  idea  of  attemptiiig  to  unite  his  flap-anipu- 
ion  woundB  br  primary  ndhesion. 
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the  constricted  tube,  usually  excite,  in  the  course 
of  their  ulcerative  progress,  too  high  irritation 
and  inflammation  to  allow  surgical  wounds  in 
their  immediate  vicinity  to  imite  by  the  first 
intention.  Besides,  as  we  shall  find  in  the 
sequel,^  in  almost  all  the  instances  in  which 
metallic  ligatures  have  hitherto  been  applied  to 
the  open  extremities  of  arteries  in  wounds,  they 
have  been  drawn  with  as  much  force  as  silk 
ligatures,  and  consequently  have  led,  equally 
with  silk  ligatures,  to  the  injurious  result  which 
we  have  next  to  consider — namely,  the  strangu- 
lation and  death  of  the  tied  point  of  the  vessel 

'  MetaUic  ligatura. — See  on  tliis  subject  of  the  application 
of  metallic  thieads  or  ligatures  to  arteries,  the  chapter  iu  the 
Appendix,  No.  III. 


D 


CHAPTER  IV. 


Ligatures  objectionable  as  strangulating  and 

SLOUGHING  THE  ArTERY  AT  THE  POINT  TIED. 

Ligatures,  besides  acting  as  extraueoiis  and  irri- 
tating bodiea,  counteract  the  simple  adhesion  and 
healing  of  wounds  in  another  and  a  still  more  direct 
and  deleterious  mode.  They  inevitably  excite  at 
all  the  ligatured  points  and  ends  of  all  the  tied 
arteries,  stages  of  iuSammation  higher  than  the 
adhesive — the  stages,  namely,  of  (dceration,  sup- 
puration, and  mortification.  For  at  the  point  of 
deligation — as  deligation  is  now  generally  prac- 
tised— every  ligatured  artery,  after  being  partially 
drawn  out  by  the  forceps,  and  so  far  isolated,  has 
its  two  inner  coats  mechanically  torn  through  by 
the  thread,  and  its  outer  coat  strangulated  by  it ; 
before  the  separation  of  the  ligature  can  be  effected, 
it  requires  to  cut  through  the  strangulated  tube  by 
a  process  of  ulceration  or  molecular  disintegration 
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and  gangrene ;  and  there  are  set  up,  as  a  necoe- 
saiy  consequence,  in  the  immediate  vicinity  of  the 
ligatured  and  strangulated  artery,  the  processes 
of  local  disjunctive  ulceration  and  suppuration; 
But  further,  the  part  of  the  arterial  tube  embraced 
in  the  noose  of  the  ligature  always  and  inevitably 
constitutes  a  small,  dead,  decomposing  slough,  as 
well  as  the  isolated  and  strangled  end  or  stump  of 
the  artery  below  the  ligature,  except  in  instances 
in  which  this  isolated  end  is  preserved  from  death, 
by  organic  adhesion  either  to  the  contiguous  sur- 
faces, or  to  the  new  deposit  of  fibrin  which  speedily 
encases  the  part.  If  two,  four,  or  six  arteries, 
therefore,  are  tied  in  a  surgical  wound,  then,  in 
consequence  of  this  deligation,  there  exist  two, 
four,  or  six  points  of  ulceration,  of  suppuration, 
and  of  sloughing,  in  the  depths  and  walls  of  that 
woimd.  And,  of  course,  complete  and  entire  pri- 
mary adhesion  of  its  sides  becomes  a  practical 
improbability,  or  rather  an  impossibility. 

All  our  best  surgical  pathologists  acknowledge 
local  ulceration  and  mortification,  as  thus  the  in- 
evitable and  invariable  result  of  the  ligature  of 
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arteries.  Generally  the  dead  tissue  is  thrown  off 
in  small  slough-masses ;— to  a  considerable  extent, 
also,  it  seems  to  be  melted  down  and  dischai^d 
in  the  form  of  disintegrated  ulceration-moleeules. 
We  tie  and  strangulate  the  necks  of  piles  and 
polypi  to  make  them  ulcerate  and  slough  off,  just 
as  the  tied  and  strangidated  ends  of  arteries  do. 
Mr.  John  Bell,  when  treating  of  the  effects  of  the 
ligature  of  the  arteiy,  uses  this  very  compaiison  : 
— The  part  of  the  artery  "  below  the  ligature  is 
(says  he),  destroyed  like  a  polypus,  fades  and 
dies ;  and  it  ia  the  fading  of  the  lower  part  thus 
mortified  that  allows  the  noose  of  the  ligature  to 
slip  off."'  In  the  words  of  Dr.  Wise — a  very 
careful  observer,  and  a  gentleman  who  has  ape- 


'  Slraru/vlalitm  and  morti/caCmn  of  ti(d  nrtenrd. — (See  his 
"  Prindples  of  Surgery,"  vol.  i-  p.  220.)  Mr.  Bell  gives  the  follow- 
ing (page  217)  aa  anotlier  illiwtnition  of  the  destructive  effects  of 
the  ligature  upon  the  arterial  tube.  "  An  artery,"  says  he,  "  is 
a  hollow  tube,  and  niAj  be  mote  correctly  resembled  to  a.  stmn- 
gulated  intestine  ;  for  the  intestine  ia  so  compresaed  by  the  stric- 
tuie  of  the  ring,  that  the  whole  intestine  is  inflamed,  the  middle 
portion  mortitius  and  sloughs  off,  while  the  two  extremttieB, 
where  the  iuteetinc  is  immediately  compressed  by  the  stricture, 
inQome  and  adhere  to  the  ring." 
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cially  attended  to  this  department  of  pathology 
— after  deligation  of  an  artery — "  an  ulceration  of 
the  compressed  part  takes  place  about  the  fifth  or 
sixth  day,  and  the  ligature  is  slowly  discharged 
about  the  twelfth  or  fourteenth  day,  being  thrown 
oflF  by  a  gangrenoiLS  process,  together  with  a  small 
portion  of  the  vessel  which  had  been  compressed 
by  the  ligature.*^  ^  "  Every  surgeon  knew,"  ob- 
served  Mr.  Spencer  Wells,  "  that  the  part  of  the 
artery  beyond  the  ligature  must  he  killed  by  it, 
and  that  a  piece  of  sloughy  tissue  cannot  do  any 
good  when  confined  amid  the  living  tissues  of  the 
body."  *  Unbiassed  by  any  such  discussion  as  the 
present,   numerous   authors,  as   Cross,'  Guthrie,* 

»   Wue,—''  Pathology  of  the  Blood,"  p.  316. 

«  WelU, — ^^  Med.  Times  and  Gazette"  for  5th  May  1860,  p.  459. 

'  Cross, — ^*'  K  a  thin  ligature  be  drawn  sufficiently  tight  upon 
a  vessel,  on  the  face  of  a  stump,  to  be  secure,  I  am  persuaded 
that  the  extremity  of  the  vessel,  which  becomes  insulated  as  it 
were,  mtist  dkV — (London  Medical  Repository,  vol.  vii.  p.  363.) 

*  Outhrie, — ^^  The  artery  usually  yields  by  sloughing^  and 
the  ligature  is  left  at  liberty  by  the  ulceration  which  takes  place 
in  the  sound  part  of  the  artery,  immediately  above  and  below 
the  part  strangulated  by  the  ligature,  and  which  part  is  fre- 
([uently  brought  away  in  the  noose." — (Commentaries  in  Sur- 
gery, 5th  ed.,  p.  200.) 
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Thomson,'  Brodic,^   Hodgsou,'  Erichsen,'  Roux/ 
P^cot,*   Velpeau/    Nelaton,^    and   other    surgical 

'  TAomtoji. — "  The  part  of  the  artery  included  in  the  liga- 
ture, bejng  dtprived  of  i«  ntaliiy,  eeparateB  from  the  living 
parte." — (Lectures  on  InfluninDtioii,  p.  SG3.) 

'  Brodte. — "  It  [the  ligntnre]  divides  the  middle  and  inner 
coats,  but  only  compreBses  the  outer  coat  It  makes  a,  ahugh  of 
a  little  piece  of  tlio  latter  ;  and  when  the  ligature  comes  away,  at 
the  end  of  ten  days  or  a  fortnight,  you  find  the  slough  in  it." — 
(Lectures  illustrative  of  Various  Subjects  in  Pathology  and 
Surgery,  p.  306.) 

*  Hodgton. — "  The  ligature  causes  the  death  of  that  portion 
of  the  external  coat  with  which  it  is  in  immediate  contact.  In 
a  little  time  llus  slovgh  is  deteched  by  ulceration,  and  the  liga- 
ture is  cut  offi" — (Treatise  on  the  Diseases  of  Artcrica  and 
Veins,  p.  194.) 

'  Ericli*m. — "  The  pressure  of  the  noooe  causes  gradual 
sloughini/  and  ulceration  of  the  port  included  in  it." — [Science 
and  Art  of  Surgery,  1st  ed.,  p.  13S.) 

*  Boux. — "  Core  must  be  taken  not  to  apply  the  thread  too 
high  above  the  mouth  of  the  artery,  so  that  a  very  snudl  por- 
tion of  the  vessel  shall  remain  below  the  ligature,  destined  to 
mortify" — (Narrative  of  a  Journey  to  London,  p.  120.) 

° '  Picol  and  Vclpfau. — "  The  experimente  and  argument* 
of  M.  Pdcot  tend  to  prove  that  .  .  .  the  portion  of  the 
arterial  canal  included  in  the  noose  of  the  ligature  does  mortify, 
almost  as  a  matter  of  necessity,  whatever  be  the  degree  of  con- 
Btriction  which  it  sustains." — [Nouvcaux  Elements  de  Medecine 
Op^toire,  torn.  i.  p.  81.) 

*   Xilaton. — "  The  ligature  etrikcH  with  moriijlcalwii  the  iiart 
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pathologiata,'  all  describe  the  portion  of  every 
artery  strangled  and  isolated  by  the  ligature  as 
killed,  and  requiring  to  slough  off.    Let  me  con- 

of  the  vessel  which  U  subiiiitled  to  the  constriction." — (Eljmeiu 
de  Pathologie  Chirtirgiuile,  torn.  i.  p.  133.) 

'  Other  lurgieal  pathohgiiU. — See,  for  instance,  Mantc,  in  his 
"  Traits  de  la  Ugatiire  des  Artferes,"  p.  14  ;  Marjolin,  in  the 
"  Dictionnaire  de  Mcdecine,"  torn.  liii.  p.  168  ;  Porter,  in  hiB 
"  Observations  on  the  Surgical  Pathology,  etc.,  of  Aneurism," 
p.  27  ;  Wardrop  on  AneuriEm,  in  the  "  Cjdopiedia  of  Pnictical 
Surgery,"  vol.  i.  p.  239  ;  etc  etc 

In  the  text  and  foot-notes  I  have  oiil;  cited  the  anthori^  of 
BurgEona  of  the  present  ceutuiy,  with  regard  to  the  deEtntctiTe 
and  Bttongulating  effecta  of  ligatures  npon  arterieB.  Ab  sped- 
mens  of  the  doctrines  of  the  aiu^reons  of  the  last  century  upon 
the  same  point,  I  shall  content  myself  with  quoting  two  writers 
only,  both  of  whom  lived  and  practiBed  in  the  first  half  of 
the  century.  "  Threads,"  observes  the  first  Dr.  Monro  of  Edin- 
burgh, "  tying  arteries,  only  come  away  afterwards  by  the  ^ed 
partB  mortifying  or  Bupimrating  away,  and  the  sooner  Buch  cor- 
ruption iB  brought  on,  which  will  be  exactly  in  proportion  to  the 
tightness  of  the  ligatures,  the  sepaiation  of  the  threads  will  be 
the  more  epeedy." — (See  his  "  Remarks  on  the  Amputations  of  the 
Laigcr  Extremities"  in  the  Edinburgh  Medical  EasayB,  vol.  iv. 
p.  331.)  When  discussing  the  degree  of  tightness  to  which  the 
ligaturea  on  arteries  should  be  drawn,  M  Petit,  the  celebrated 
inventor  of  one  form  of  the  touniic^et,  remarks,  that  all  thikt 
part  of  the  vessel  which  is  included  in  the  ligature  falls  into 
niortijleation  ("  tout  ce  qui  iett  e<nnpris  ilans  la  ligature  tomhe 
tn  laortijitxtlion^ — (Traite  dea  Maladies  Oliirurgicales,  torn,  iii. 
p.  195.) 
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tent  myself  with  adducing  in  the  text  the  state- 
ments on  this  point  given  by  the  authors  of  three 
of  the  latest  and  best  works  on  Systematic  Sur- 
gery, published  respectively  in  America,  France, 
and  England : — "  That  portion  of  the  artery  (I 
quote  the  words  of  Professor  Gross,  of  Philadel- 
phia) immediately  embraced  by  the  ligature  mor- 
ti/ies,  and  comes  away  in  the  form  of  a  slough."* 
"  The  portion  of  artery,"  remarks  M.  Chassaignac, 
of  Paris,  "embraced  by  the  ligature  necessarily 
mortifies  a  little  sooner  or  a  little  later,  whatever 
be  the  degree  of  constriction  put  upon  it ;  and  it 
is  only  in  consequence  of  an  cHminative  process, 
similar  to  that  which  in  gangrene  separates  dead 
from  living  parts,  that  it  is  detached  from  the 
tissues  which  surround  it.""  "  The  noose  {of  the 
ligature)  and  its  contained  slough  are,"  remarks 
Professor  Miller,  "  to  all  intents  and  purposes, 
foreign  matter ;  as  such  their  presence  will  be 
resented    by    the    surrounding   living    textures ; 


'  Onm. — "  SjBtem  of  Surgery,"  leSS,  vol.  I  p.  700. 
'  Chauaigme. — ^"Timlti  dea  Opfaationi ChirurgigJiM,"  1861, 
i.  n.  233.  - 
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and  as  such  they  will  be  extruded  by  suppur- 
ation.'^^ 

In  the  most  ancient  way  of  treating  bleeding 
wounds,  when  heated  irons  or  chemical  caustics 
were  applied  to  stem  the  attendant  haBmorrhage, 
all  chance  of  primary  union  was  set  utterly  and 
thoroughly  at  defiance  by  the  presence  on  the  sur- 
£eu^  of  the  wound  of  the  resulting  carbonised  and 
dead  sloughs.  Again,  after  the  ligature  began  to 
be  employed,  we  have  seen  that  the  surgeons  of  the 
last  and  of  the  preceding  century  stiU  continued 
systematically  to  prevent  all  chances  of  primary 
adhesion  by  assiduously  applying  their  dressings  to 
the  interior  or  raw  surfaces  of  their  woimds.  All 
modem  English  surgeons  profess  to  desire  and  to 
aim  at  the  healing  of  woimds  by  the  first  inten- 
tion, as  far  as  possible.  But  still,  though  this  is 
their  avowed  object,  they  persist  in  treating  their 
woimds — in  a  greatly  modified  degree,  however — 
after  these  two  methods  of  their  olden  predeces- 
sors.    For  truly  the  body  of  the  ligature  itself  is 

'  Miller,—''  System  of  Surgery,"  1864,  p.  224. 
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a  remnant^  though  a  minute  one^  of  the  dressings 
formerly  placed  on  the  inside  and  between  the 
lips  of  the  raw  wound ;  and  the  sloughs  produced 
by  the  ligatures  are  miniature  but  true  represen- 
tatives of  the  more  general  sloughs  of  the  whole 
surface^  produced  by  the  old  cauteries  and  caus- 
tics. The  ancient  and  the  modem  practices  in 
this  branch  of  surgery  differ  extremely  in  degree ; 
but  they  still  correspond  &r  too  exactly  in  prin- 
ciple and  in  effect 


CHAPTER  V. 

CoirrBAST  BETWEEN  DeUGATION  AND 

« 

ACUPBESSQEE. 

Some  time  ago,  when  asked  by  an  excellent  pro- 
vincial surgeon  how  his  leading  metropolitan 
brethren  and  former  teachers  were  treating  their 
surgical  wounds,  I  answered,  that  they  were  placing 
some  minute  morsels  of  dead  flesh  into  the  raw 
cavities  or  upon  the  raw  sides  of  all  their  large 
wounds.  My  questioner  looked  greatly  amazed — 
expressed  his  astonishment  at  such  ideas  being 

countenanced  and  adopted  in  high  quarters — 
maintained  rather  stoutly  that  the  practice  must 
prevent  primary  union,  and  must  be  apt  to  give 
rise  to  pyaemia ;  and  it  was  altogether,  he  seemed 
inclined  to  argue,  a  grievous  and  a  lamentable 
retrogression  in  the  principles  and  practice  of 
sound  and  scientific  surgery. 
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Indeed,  if  after  the  amputation  of  a  limb  or  i 
the  removal  of  a  tumour,  any  British  surgeon  at  J 
the  present  day  were^ — ere  he  closed  the  wound- 
to  avow  it  as  his  professed  and  predetermined 
intention  to  insert  deliberately  and  carefidly  into  i 
the  sides  and  depths  of  that  wound  a  number  of  I 
very  small  pieces  of  dead,  sloughing  flesh,  taken 
from  another  diseased  or  dead  human  body;  and, 
further,  if  he  fixed  or  stitched  these  fragments  of 
mortified  flesh  into  the  raw  walls  of  the  wound 
by  a  series  of  silken  threads,  and  retained  them  j 
there  for  a.  week  or  two — ^would  the  practice  not 
be  considered  as  moat  objectionable  in  its  char  I 
raeter,  and  altogether   discreditable  to   the  ad- 
vanced state  of  modem  surgical  science  ?     But  it  ] 
in  addition,  the  surgeon  who  treated  the  wounda 
of  his  patients  in  this  manner — inserting  into  their 
sides  minute  masses  of  sloughing  flesh,  with  scton- 
threads  attached  to  them — were  further  to  main- 
tain that  he  expected  that  the  wounds  treated  in 
this  strange  manner  would  unite  by  the  first  inten- 
tion, would  not  his  powers  of  judgment  and  reason- 
ing be  liable  to  he  gravely  douljtcd  and  denounced  ?  J 
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Yet  in  reality  all  this — as  we  have  seen  in  the 
last  two  chapters — is  virtually  and  truly  the  prac- 
tice and  principle  followed  at  the  present  hour  by 
surgeons,  when  they  staunch  the  hsemorrhagea 
which  follow  the  use  of  their  knife  by  tying 
silken  ligatures  around  the  drawn  out  and  iso- 
lated ends  of  the  bleeding  arteries.  For  thus,  in 
every  wound,  they  (1.)  artificially  produce  and 
make  aa  many  small  masses  of  strangidated,  dead, 
and  sloughing  tissue,  and  have  (2.)  as  many  small 
irritating  scton-threads  attached  to  these  masses, 

I  as  there  are  vessels  tied.  Further,  they  (3.)  retain 
these  small  sloughs,  and  the  loDg  threads  which  are 
anchored  to  them,  for  five,  ten,  or  more  days,  in 
the  depths  and  sides  of  the  wound,  whose  surfaces 
they  wish  to  cohere  throughout  (4.)  Each  sepa- 
rate arterial  slough  inevitably  sets  up  around  it 
an  eliminative  process  of  ulceration  and  suppura- 
tion, and  every  ligature-thread  inevitably  also 
excites  suppurative  irritation  along  its  ti-ack.  Is 
it  a  great  marvel  then  that  primary  union  so 
seldom  occurs  in  wounds  so  managed  ?     Would 

,  it  not  be  a  greater  marvel  if  union  by  the  first 
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intention  followed   oftener  under  such   adverse 
circumstaaces  ? 


We  crmnot  hope,  I  believe,  for  any  great  and 
decided  improvement  in  the  treatment  of  wounds, 
and  we  cannot  expect  primary  union  to  be  fre- 
quent in  them,  till  we  have  attained  some  means 
of  arresting  hsemorrhage  without  strangulating 
and  sloughing  the  ends  of  the  bleeding  arteries. 
Acupressure  enables  us  to  accomplish  this  object ; 
for  multiplied  experience  with  the  process  has 
now  fully  and  abundantly  proved  that  it  is 
capable  of  shutting  up  wounded  and  cut  arteries — 
without  producing  upon  them  any  physical  lace- 
ration, such  as  the  ligatm-e  produces— without 
strangulating  and  sloughing  their  isolated  extre- 
mities—and without  leaving  any  foreign  bodies 
whatever  in  the  wound  after  the  vessels  are  fully 
occluded.  The  superiority  of  acupressure  pri- 
marily depends  upon  the  merely  temporary  and 
removable  nature  of  the  foreign  occluding  body ; 
upon  the  relative  slightness  of  the  physical  com- 
pression which  it  produces  upon  the  tissues  of  the 
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dosed  vessel ;  and  upou  the  safe  and  unirritating 
character  of  the  material  or  body  employed  in 
the  process.  This  safety,  again,  of  the  material 
is  founded  upon  the  general  pathological  law, 
that,  whilst  silk  and  other  dead  organic  liga- 
tures and  substances  excite  irritation,  suppura- 
tion, etc.,  when  they  are  buried  in  the  living  struc- 
tures of  the  body,  there  is,  on  the  contrary,  a 
tolerance  of  metallic  bodies  by  the  living  tissues 
of  the  body. 

"We  have  ample  proof  of  the  truth  of  this 
important  general  law  of  the  tolerance  of  me- 
tallic bodies  by  living  structures,^  in  many  kinds 
of  observation,  as  in  the  presence — sometimes 
for  long  years — of  bullets,  small  shot,  pins, 
and  needles,  embedded  in  different  parts  of  the 
body ;  in  the  non-irritating  character  of  threads 
of  iron,  silver,  platinum,  etc.,  when  used  as  surgical 


'  Law  of  the  toleratiee  of  living  ttrueturct  for  foftign.  mttalUe 
bediei. — I  have  thrown  the  fuller  conaideration  of  this  subject 
into  the  Appendix,  Ko.  L,  in  order  not  to  interrupt  too  tuach  the 
sequence  of  the  discuBElon  in  the  text.  The  matter  in  the  Ap- 
pendix consists  chiefly  of  obacrrEitioiia  which  X  published  in  the 
"  Medical  Timea  and  Gazette"  for  Jane  1858. 
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suturea ;  in  the  employment  by  all  our  beat 
surgeons  of  metallic  pins  or  needlea  in  the  union 
of  harelip ;  and  in  the  safe  retention,  during 
several  days,  of  a  metallic  needle  passed  throngh 
a  fold  of  the  peritoneum  itself,  in  the  opera- 
tioiM  of  Wutzer,  Rothmund,  Bonnet,  Wells, 
and  others,  for  the  radical  cure  of  hemia.  The 
use  of  a  needle  in  the  cure  of  hernia  and  of 
harelip — where  the  whole  aim  and  the  deliberate 
object  of  the  surgeon  is  to  secure  and  establish 
adhesion  and  adhesive  inflammation — only  shows 
that  a  needle,  when  employed  to  close  and  com- 
press an  artery,  as  in  acupressure,  is  not  likely 
in  itself  to  lead  there  to  any  higher  stage  of  in- 
flammation than  the  adhesive — and  consequently 
will  not  interfere,  when  used  as  a  haemostatic 
agent,  with  the  primary  union  of  wounds. 

That  even  very  long  needles  may  be  borne  with 
perfect  impunity  embedded  for  days  in  the  Living 
body,  is  attested  by  nxmierous  experiments  that 
were  performed,  on  the  human  body,  some  fortj' 
years  ago,  by  various  surgeons,  when  acupuncture 
was  more  studied  and  more  practised  than  now. 


PROOF  IN  ACUPONCTUBE. 


*  It  U  a  remarkable  circumstance  (observes  a  writer 
of  that  date)  that  the  acupuncture  needles  never 
cause  inflammation  in  their  neighbourhood.  If 
they  are  rudely  handled  or  ruffled  by  the  clotbea 
of  the  patient,  they  may  produce  a  little  irrita- 
tion. But,  if  they  are  properly  secured  and  pro- 
tected, they  may  be  left  in  the  body  for  an 
indefinite  length  of  time  without  causing  any 
of  the  effects  which  usually  arise  from  the 
presence  of  foreign  bodies.  In  one  of  M.  Clo- 
quef 8  patients  they  were  left  in  the  temples  for 
eighteen  days ;  and  in  cases  in  which  needles 
have  been  swallowed,  they  have  remained  with- 
out causing  inflammation  for  a  much  longer 
period-  It  appears  probable,  from  the  facts 
collected  on  this  subject,  that  metallic  bodies  of 
every  kind  may  remain  imbedded  in  the  animal 
tissues  without  being  productive  of  injury." ' 

Needles,  then,  are — aa  metallic  bodies — toler- 
ated by  the  living  structures.  To  occlude  a 
vessel,  they  require,  aa  experience   has  amply 

'  Ifetallie  MCa  unirritating. — See  the  "  Edinbnrgli  Medical 
ond  Surgical  Journal"  for  January  1827,  p.  197. 
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ahewn,  to  be  retained  for  a  few  hours,  or  a  few 
days  at  moat;  and  farther,  when  passed  with 
this  view  across  the  mouth  or  tube  of  an  artery, 
they  merely  place  the  internal  surfaces  of  the 
vessel  in  close  contact; — without  isolating  the 
vessel  from  its  attachments  ; — without  lacerating 
its  two  internal  coats ; — and  without  strangulat- 
ing, ulcerating,  and  mortifying  the  constricted 
portion  of  the  tube— all  of  which  injuries  and 
lesions  are,  as  we  have  found,  inevitably  pro- 
duced when  the  deligation  of  arteries  is  adopted. 
In  thus  using  against  hosmorrhage  acupressure 
needles  instead  of  ligatures,  we  attempt  to  bring 
all  bleeding  wounds  in  "general  surgery"  into  the 
condition,  as  far  as  possible,  of  wounds  in  "  plas- 
tic am-gery,"  where  union  by  the  first  intention  is 
both  the  expected  and  the  general  result.  We 
secure  the  bleeding  arteries  by  unirritating  metal- 
lic needles,  and  we  withdraw  them  as  soon  as  we 
can,  so  as  to  leave  ultimately  no  foreign  body  what- 
ever in  the  wound.  Ligatures  around  arteries  can- 
not be  withdrawn  for  an  indefinite  period,  or  till — 
after  several  days  or  even  weeks — they  have  ulcer- 
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ated  and  sloughed  through  the  tied  vessel.  We  can 
at  once  remove,  on  the  contrary,  our  acupressure 
needles  always  at  will,  and  whenever  we  deem 
that  they  have  produced  their  occluding  eflFect. 
But  I  am  forestalling  some  observations;  for, 
before  considering  how  short  or  long  a  time  the 
needles  should  be  left  in,  we  have  another  matter 
than  this  to  consider  first— namely,  how  they  are 
to  be  introduced  and  appUed. 


CHAPTER   VI. 

Appaeatds  required  for  Acupressure,  and  the 
Methods  of  applying  it. 

The  mstrmnents  required  for  the  employment 
of  acupreasure  are  of  the  simplest  kind.  They 
are  chiefly  applied  in  three  modes.  In  the  first 
method,  the  only  instrument  required  ia  a  long 

Fig.  5, 

0 

Fio.  5.  AcupToMurc  Needle.     The  fonn  first  naeil. 

needle  (Fig.  5)  headed  with  glaas  or  sealing- 
wax  to  allow  of  suflScient  pressure  upon  it  for  its 
introduction  ;  in  the  second  method,  a  short  com- 


fio.  8.  A  eommon  i^iig-ii«e<1)f,  tlirraded  with  iron-wirf.  to  I* 
lued  aa  ui  acupresBun  needle. 

mon  aewing-ncedle  (Fig.  6)  threaded  with  iron- 
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■wire  or  with  silk ;  and  in  the  third  method, 
the  same  needle  along  with  a  loop  of  very  slender 
passive  iron-wire  or  thread  (Fig.  7)  of  four  or  five 


¥ia.  7.  Loop  of  iron-wire,  to  bo  used  for  compressing  an  artery  againrt 
a  commoD  sewiog-iieedle,  accordiug  to  the  third  method. 

inches  in  length.     The  three  chief  methods  of 
applying  the  needles  are  as  follows  :-  - 

First  Method  of  Application. 
This  was  the  mode  which  I  generally  adopted 
in  most  of  the  firat  acupressure  operations.     It 


Fio.  8.  Cutineoua  surfiice  of  a  flap,  in  which  »n  artery  ia  aecured  ly 
an  acnpressuro  needle,  according  to  the  firat  metliod. 

consists  in  passing  a  long  needle  twice  through  the 
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flaps  or  sidea  of  a  wound,  so  as  to  croaa  over  and 
compress  the  mouth  of  the  bleeding  artery  or  ita 
tube,  just  in  the  same  way  as  in  fastening  a  flower 
in  the  !apelle  of  our  coat,  we  cross  over  and  com- 
press the  stalk  of  it  with  the  pin  which  fixes  it, 
and  with  this  view  pass  the  pin  t\vice  through  the 
lapelle.  (See  Figs.  8  and  9.)  The  ouly  portion 
of  the  needle  which  is  left  exposed  internally  on 
the  freah  surface  of  the  wound  (Fig.  9)  is  the  small 


.  WouiiJ  surface  of  t!ii>  mune  fl«p,  shewing  the  bridgo  of  the 
acnpressure  needle  eonipreBsiiig  the  artCTy.  In  this,  wid  the  wood- 
cuts FigB.  10  sad  11,  the  open  mouth  of  the  artery  a  rapreBented  as 
further  romoved  froin  the  needle  than  it  perhaps  genemliy  is  iu 

middle  portion  of  it,  which  bridges  over  and  com- 
presses  the  arterial  tube  at  its  bleciling  mouth,  or 
a  line  or  two  or  more  on  the  cardiac  side  of  it. 
And  if  it  were  a  matter  of  any  moment,  this  part 
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need  not  always  be  left  bare,  for  the  needle  could 
be  often  passed,  a  few  lines  higher  up,  between  the 
vessel  and  the  cut  surface,  and  mthout  cmerjiing 
on  that  surface.  More  or  less  of  both  extremities 
of  the  needle,  viz.,  ita  head  and  point,  are  exposed 
externally  on  the  cutaneous  surface  of  the  side  or 
flap  of  the  wound  (Fig.  8).  When  passing  the 
needle  in  this  method,  the  surgeon  usually  places 
the  point  of  his  left  forefinger  or  of  his  thumb 
upon  the  mouth  of  the  bleeding  vessel,  and 
with  his  right  hand  he  introduces  the  needle 
from  the  cutaneous  surface,  and  passes  it  right 
through  the  whole  thickness  of  the  flap  till  its 
point  projects  for  a  couple  of  lines  or  so  from 
the  surface  of  the  wound,  a  little  to  the  right  side 
of  the  tube  of  the  vessel.  Then,  by  forcibly  in- 
clining the  head  of  the  needle  towards  his  right, 
he  brings  the  projecting  portion  of  its  point ^mity 
down  upon  the  site  of  the  vessel,  and  after  seeing 
that  it  thus  quite  shuts  the  artery,  he  makes 
it  re-enter  the  flap  as  near  as  possible  to  the 
left  side  of  the  vessel,  and  pushes  on  the  needle 
through  the  flesh  till  its  point  comes  out  again  at 
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the  cutaneous  surface.  In  this  mode  we  use  me 
cutaneous  walls  and  component  substance  of  the 
flap  as  a  resisting  medium,  against  which  we  com- 
press and  close  the  arteiial  tube.  But  in  some 
wounds  a  neighbouring  bone  or  other  firm  un- 
yielding texture  forms  the  best  and  readiest  point 
of  resistance  against  which  to  pin  and  compress 
the  artery  by  the  acupressure  needle.  In  such 
cases,  the  end  of  the  finger  at  the  bleeding  point 
is  sometimes  necessary  to  assist  the  needle  in  duly 
pressing  it  down  upon  or  against  the  open  vessel. 
In  both  those  modifications  of  acupressure  a  thick 
flap,  or  a  vessel  situated  deeply,  requires  a  propor- 
tionally longer  needle  ;  and  the  amount  of  pressure 
upon  the  artery  is  easily  regulated  and  increased, 
when  required,  by  the  acuteness  of  the  angle  which 
the  needle  makes  in  its  passage  over  the  arterial 
tube.  The  degree  of  compression  required  to  shut 
an  artery  by  acupressure  is  generally  by  no  means 
great,  especially  if  care  be  taken  to  pass  the  needle 
as  near  as  possible  to  the  arterial  tube,  and  with- 
out a  layer  or  layers  of  elastic  tissue  intervening 
between  them.     This  needle  can  be  withdiawn  at 
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will,  at  any  hour  or  time,  by  pulling  at  the  head 
of  it ;  which,  I  have  said,  is  placed  externally. 

There  are  some  objections  to  using  such  long 
needles  in  acupressure  when  they  can  be  avoided. 
They  are  liable  to  be  passed  ao  as  to  compress  the 
included  tissues  too  strongly ;  they  compress,  how- 
ever slightly,  an  unnecessary  extent  of  tissue  ;  and, 
being  partly  external,  they  are  liable  to  prove  un- 
wieldy and  incommodious  in  putting  on  dressings, 
etc,  to  the  wound,  provided  we  do  use  such  appli- 
cations to  it. 

In  the  method  of  acupressure  which  I  have 
described,  the  long  needles  ai'e  introduced  from 
the  cutaneous  surface,  and  theii-  extremities  left 
out  cxtenmlly.  In  the  two  other  methods— the 
second  and  third  —  common  sewing-needles  are 
used.  They  are  introduced  on  the  raw  surface  of 
the  wound,  and  are  situated  thus  altogether  intev- 
imlhj,  or  between  the  lips  of  the  wountl. 

Second  Method  of  Ap-plication. 
A    common    short    sewing  needle    (Fig.    6), 


98  SECOND  METHOD. 

threaded  with  a  short  piece  of  iron-wire  for  the 
purpose  of  afterwards  retracting  and  removing 
it,  is  dipped  down  into  the  soft  textures  a  little 
to  one  aide  of  the  vessel,  then  raised  up  and 
bridged  over  the  artery,  and  then  finally  dipped 
down  again,  and  thrust  into  the  soft  tissues 
on  the  other  side  of  the  vessel  (Fig.  10).  In 
bridging  over  the  vessel,  care  must  be  taken  to 
press  the  end  of  the  needle  down  upon  the  mouth 
or  tube  of  the  bleeding  artery  with  force  sufficient 
to  shut  the  arterial  tube  and  arreat  the  haemor- 
rhage.    The  end  of  the  finger  pushed  against  the 


Flo.  10.  Acupresanre  applied  to  ui  artery  by  means  of  a  coi 
Bowing-neodle.    Tho  »ecoDd  method  of  acupressnre. 


side  of  the  projecting  portion  of  the  needle  is 
often  required  thus  to  compress  and    close    the 
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veesel  adequately,  before  the  tip  of  it  is  sent  on- 
wards and  fixed  in  the  tissues  beyond. 

Third  Method  of  Application. 
This  method  is  the  one  which  wiU  probably 
be  most  frequently  followed.  It  consists  in  com- 
preseing  the  vessel  between  the  threaded  sewing- 
needle  (Fig.  6)  and  a  duplicature  of  passive  iron 
thread  (Fig.  7).  Here,  as  in  the  method  last  related, 
the  cutaneous  surface  is  left  intact ;  but  the  needle 
is  passed  below,  instead  of  over  or  above,  the  artery. 
The  point  of  the  needle  is  entered  a  few  lines  to 
one  aide  of  the  vessel,  then  passed  under  or  below 
it,  and  afterwards  pushed  on,  so  that  the  point 
again  emerges  a  few  lines  beyond  the  vessel.  The 
noose  or  duplicature  of  wire  (Fig.  7)  is  next 
thrown  over  the  point  of  the  needle ;  then,  after 
being  carried  across  the  mouth  or  site  of  the 
vesBel,  and  passed  around  the  eye-end  of  the 
needle,  it  is  puUed  sufficiently  tight  to  close  the 
vessel ;  and  lastly  it  is  fixed  by  making  it  turn  by 
a  half -twist  or  twist  around  the  stem  of  the  needle. 
A  slight  half-twist  usually  fixes  a  rigid  wire-thread 
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quite  perfectly  (Fig  11).  If  the  operator  pre- 
fers, he  may  keep  the  two  threads  of  the  noose 
open  after  they  bridge  across  the  artery,  and  tie 
them  below  or  behind  the  eye-end  of  the  needle, 
in  the  form  of  a  common  single  or  double  knot, 
A  common  silk  thread  may  be  used  in  the  same 
way.  But  the  tie  with  any  kind  of  thread  takes 
much  longer  tirae  than  the  twist  with  metallic 
thi*ead,  and  certainly  is  not  more  efficient.    When 


I 


II.  II.  Tile  lliii'd  mi-thud  of  acupressure,  by  means  of  a  vammon  sew- 
ing-needle and  s  loop  of  iraii-WLrc',  Kbich  embrace  belWL-cu  them  the 
otttirUI  tube  uid  Home  surroundiiig  tisme. 

in  either  case — whether  the  twist  or  tie  has  been 
adopted  —  the  operator  wishes  to  remove  thia 
simple  acupressure  apparatus  after  a  period  of,  say 
five,  twenty,  thirty,  or  more  hours,  all  he  has  to 
[  do  in  order  to  witiidraVv  the  needle  is  to  pull  it 
font,  by  dragging  at  the  twisted  wij-c  with  which 
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it  is  threaded.  The  noose  of  wire-thread  is  thus 
at  once  loosened  and  liberated,  and  can  be  with- 
drawn. To  distinguish  easily  between  the  wire- 
thread  passed  through  the  eye  of  the  needle  and 
the  duplicature  of  wire,  it  is  always  convenient  to 
mark  the  former  by  having  it  plaited  or  twisted, 
as  represented  in  the  woodcut.  Fig.  6 ;  or  a  knot  for 
the  same  purpose  can  be  tied  on  the  end  of  it. 

The  mechanism  of  this  third  method  of  apply- 
ing acupressure  is  not  so  easily  described  and 
delineated  as  the  two  first  methods.  Perhaps, 
however,  a  skeleton  scheme  or  diagram  of  it,  as 
given  in  Fig.  12,  will  make  it  more  intelligible. 


Fig,  12.  Diagram  or  tho  third  method,  shewing  the  artery.  A,  placed 
for  compression  between  the  needle  and  thread,  and  the  mode  of  fix- 
ing the  iron  thread  by  a  half-twist  aroiuid  the  eye-end  of  the  needle. 

In  tliis  scheme  A  represents  the  artery,  which,  with 
some  surrounding  tissue,  is  intended  to  be  inclosed 
and  compressed  between  the  needle  passed  below 
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it,  and  the  wire  passed  over  it  Thia  diagram  also 
shews  the  loop  of  the  wire  as  thrown  over  the 
point-end  of  the  needle ;  and  it  represents  also 
that  single  twist  of  the  wire  around  the  eye-end 
of  the  threaded  needle  which  is  sufficient  to  fix  it, 
and  keep  it  fixed.  For  it  must  always  be  remem- 
bered, that  in  working  with  wire-thread  a  slight 
twist  of  it  around  another  piece  of  wire-thread, 
or  around  any  fixed  body,  as  a  needle,  fixes  and 
fastens  it  in  the  same  way  aa  a  tie  fixes  and  fas- 
tens a  silk  thread. 

\Vhen  either  the  second  or  third  of  the  pre- 
ceding methods  is  adopted,  some  little  care  is 
necessary  in  adjusting  the  direction  of  the  needles, 
so  that  the  threads  by  which  they  are  ultimately  to 
be  retracted  may  be  placed  in  or  nearly  in  the 
same  line  with  thenL  In  other  words,  the  thread 
which  is  to  withdraw  the  needle,  and  which  for 
that  purpose  is  placed  outside  the  lips  of  the 
wound,  must — in  order  to  accomplish  this  object 
easily  and  readily — be  laid  so  as  to  be  nearly  on 
a  line  with  the  general  direction  of  tlie  needle  in- 
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aide  the  wound.  And,  in  occasional  inatancca,  the 
direction  in  whicli  tbe  acupressure  needle  is  ori- 
ginally introduced  will  perhaps  betimes  come  to 
be  in  some  degree  regulated,  in  certain  wounds, 
with  a  view  that  the  iron  threads  with  which  they 
are  threaded  may  protrude  to  the  moat  dependent 
part,  or  to  some  other  selected  part  of  the 
wound. 

In  any  of  the  three  methods  of  acupressure 
described,  it  is  quite  possible  that  the  surgeon, 
particularly  if  unaecxistomed  to  use  the  needles, 
will  fail  in  his  first,  or  even  in  his  second  attempt 
to  close  the  bleeding  vessel ;  just  as,  in  using  the 
ligature,  he  occasionally  fails,  once  or  oftener,  to 
catch  the  bleeding  orifice  with  his  artery  forceps, 
or  to  seeing  it  with  his  thread.  But,  in  the  one 
case  as  in  the  other,  the  repetition  of  the  attempt^ 
and  a  little  experience,  will  soon  enable  him  to 
overcome  these  minor  difficulties. 

Before  inserting  the  acupressure  needles,  the 
seizure  and  traction  of  the  bleeding  arterial  ori- 
fice is  not,  as  a  general  rule,  at  aU  required.  But, 
perhaps,  in  some  instances,  efipecially  in  wounds 
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haviug  a  perpendicular  surface—  as  in  the  anterior  ] 
part  of  the  stump  iu  amputation  below  the  knee— 
the  needle  will,  when  used  in  accordance  with  the 
second  or  third  method  of  acupressure,  be  some- 
times fixed  more  easily  if  the  orifice  of  the  vessel, 
whose  tube  it  is  intended  to  compress,  be  fii-st 
caught  with  the  forceps.  We  shall  find,  however, 
afterwards,  that  in  this  special  amputation  acu- 
pressure has  already  repeatedly  succeeded  in 
arresting  the  haemorrhage,  when  the  bleeding 
orifice  was  too  retracted  to  be  seized  with  either 
forceps  or  tenaculum. 

Of  the  three  methods  of  acupressure  men- 
tioned, the  one  which  is  the  most  certain,  and 
which  probably  will  be  most  frequently  followed 
by  practitioners,  is  the  third,  though  at  the  same 
time  it  is  the  most  complex  of  the  three,  as 
requiring  the  use  of  a  thread  in  addition  to  that 
of  a  needle.  When  using  this  method  the  practi- 
tioner can  pull  with  the  loop  of  thread,  so  as  to 
compress  the  artery  between  it  and  the  needle 
with  any  increasing  amount  of  power  that  may  be 
neccssaiy  to  occlude  the  vessel.    In  employing  any 
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of  the  methods,  however,  it  must  not  be  forgotten 
that  a  small  amount  of  pressure,  if  only  suflBcient 
for  the  purpose,  is  no  doubt  safer  and  better  than 
a  very  great  amount  of  it.  In  acupressure,  the 
steadiness  of  the  compression  is  of  more  import- 
ance than  the  force  of  the  compression.  "  The 
art  of  stopping  hsemorrhag)'^  by  compression  con- 
sists (according  to  Petit)  less  in  the  force  that  is 
used  than  in  the  steadiness^  with  which  it  is 
applied.  The  slight  pressure  of  the  finger  alont; 
is  sufficient,  if  but  the  stump  and  the  finger  could 
be  kept  steady ;  nor  is  there  anything  required 
to  make  compression  perfectly  successful,  but  to 
invent  a  machine  which  shall  perform  the  office 
of  such  a  finger."  This  last  indication  is  so  far 
fulfilled  in  the  employment  and  effects  of  acu 
pressure. 

Other,  better,  and  simpler  methods  of  employ- 
ing acupressure  as  a  haemostatic  agent  will,  in  all 
probability,  be  yet  discovered.     Smaller  needles 

*  Steadiness  of  lyressare  the  object  required, — ^This  account  of 
Petit's  statement  is  given  by  Mr.  John  BeU  in  his  "  Principlet^  of 
Suiter}',"  vol.  i.  y.  172.  See  Petit's  more  lengthened  statement 
in  his  **  Tmite  des  Maladies  CTiirurgicalcs/'  torn.  iii.  p.  171. 
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and  pins  will  perhaps  be  preferred  by  some  for 
the  purpose.  Possibly  a  simple  needle,  used  so  as 
to  take  in,  during  its  course,  two  or  more  stitches 
of  tissue — one  or  both  of  the  stitches  including  the 
tube  of  the  bleeding  artery— would  be  found  to 
answer ;  or  even  a  diminutive  pin  merely  di'iven 
straight  through  the  arterial  canal,  so  as  to  com- 
press its  aides  together ;  or  a  needle  passed  through 
or  behind  the  vessel,  and  then  turned  more  or 
less  completely  around  it,  so  as  to  twist  or  contort 
its  mouth  or  tube  before  the  point  of  the  instru- 
ment is  fixed  by  being  passed  onward  into  the 
tissue  beyond.  In  some  of  the  first  experiments 
made,  I  closed  the  arterial  tube,  which  I  wished  to 
occlude,  between  two  parallel  needles  introduced 
through  the  flaps  or  aides  of  the  wound.  I  tried 
also  a  miniature  fork  or  haii-pin  of  stifl"  iron  wire, 
sharp  at  ita  extremities,  pushing  it  into  the  walla 
of  the  wound  iu  such  a  way  as  to  embrace  and 
close  the  bleeding  artery  by  impacting  it  and  the 
aurroimding  tissue  into  the  contracted  an^le  of  the 
fork.  For  this  purpose  the  small  forked  pin,  or 
needle  if  I  may  so  call  it,  was  of  such  a  shape 
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that  it  became  much  and  suddenly  contracted  at 
its  upper  or  angled  part  But  all  these  instru- 
ments  were  found  far  less  simple,  and  less  effi- 
cacious, than  the  three  methods  of  acupressure 
which  I  have  described  and  figured  in  the  earlier 
part  of  this  chapter. 


CHAPTER  VII. 

Time  op  Withdrawal  of  the  Needles — Illus- 
trated BY  CASES  OF  THE  UnION  OF  AMPU- 
TATION Wounds,  etc.,  by  the  First  In- 
tention. 

Much  more  investigatioii  and  practice  are  requi 
site  before  the  proper  period  for  the  withdrawal 
of  the  needles,  and  some  other  questions  regard 
ing  acupressure,  can  be  definitely  settled.  We 
want,  for  example,  a  series  of  proper  experiments 
and  observations  as  to  the  actual  pathological 
mechanism  by  which  acupressure  occludes  the 
mouths  and  tubes  of  arteries,  before  we  can  attain 
fixed  ideas  as  to  its  progress  and  completion.* 
We  do  not  yet  precisely  know  if  under  acu- 
pressure the  approximated  internal  coats  of  the 

*  Sec  ApiHiiidiA  IV. —  Nute  uii  tlic  luithologicnl  iiit'cliuiiiKiu 
of  ilic  (.■l<n»ure  of  ArtoricH  hy  Acui»rctf*juif. 
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closed  artery  cohere  with  or  without  the  medium 
of  fibrin;  and  how  much  of  the  occlusion  ia 
owing  to  changes  in  the  artery  or  its  contents, 
immediately  above  the  site  of  the  needle ;  and  how 
much  ia  the  result  of  plastic  processes  which  occur 
around  the  external  surface  or  tube  of  the  oblite- 
rated vessel.  Nor  have  we  ascertained  exactly 
how  long  a  time  any  or  all  of  these  processes  re- 
quire for  their  development.  But  we  know  from 
clinical  experience  that  a  comparatively  short 
time  usually  suffices  for  the  practical  occlusion 
of  the  acupressed  artery ;  the  period  being  varied 
by  the  size  of  the  vessel.  The  largest  arteries 
divided  have  been  generally  found  closed  within 
fifty  hours;  those  of  medium  size  in  twenty  or 
thirty  hours  ;  and  those  of  small  size  sometimes 
within  a  couple  of  hours. 

In  proof  of  the  preceding  remarks,  let  me 
proceed  to  adduce  a  series  of  cases  of  amputation 
and  other  wounds  in  which  acupressure  was  em- 
ployed, and  complete  union  by  the  first  intention 
took  place.  Such  cases,  when  given  along  with 
the  date  of  the  removal  of  the  needles,  will  per- 
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haps  be  considered  of  more  interest  and  import- 
ance than  any  lengthened  and  didactic  comments 
on  the  question  of  the  proper  date  for  the  with- 
drawal of  the  acupressure  needle.  The  cascs 
themselves  will  also  be  found  valuable  as  afford- 
ing evidence  of  the  possibility,  under  acupressure, 
of  the  entire  union  of  amputation  wounds  of  the 
limbs  ;  a  result  which  we  have  found  one  of  the 
greatest  of  living  surgeons,  Professor  Cheliua  of 
Heidelberg,'  declaring  to  be  a  circumstance  which 
"never  taltes  place"  under  the  former  systems  of 
surgical  treatment. 

The  largest  artery  opened  in  operative  wounds 
is  the  femoral.  Out  of  a  dozen  or  more  cases  of  am- 
putation of  the  thigh,  in  which  the  femoral  artery 
has  now  been  closed  by  acupressure,  the  needles 
occluding  the  principal  artery  have  been  removed 
at  various  times.  Dr.  Strutliers  of  Lcith  was  the 
first  surgeon  who  had  the  boldness  to  apply  acu- 
pressure to  the  femoral  in  an  amputation  of  the 
thigh.  In  this  case,  the  details  of  which  will  be 
given  subsequently.  Dr.  Struthers  did  not  remove 

I   Cheti-ui. — See  the  footinit*?  in  n  jireci'diiiR  ])a^  (p,  21), 
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the  needle  from  the  main  artery  till  the  fourth  day, 
or  about  ninety-eight  hours.  Shortly  afterwards, 
in  a  second  successful  amputation  of  the  thigh, 
performed,  as  in  Dr.  Struthers'  case,  for  traumatic 
spreading  gangrene.  Dr.  Handyside  removed  the 
needle  over  the  femoral  vessel  in  forty-nine  hours. 

In  the  following  case,  reported  to  me  by  my 
friend  and  former  pupil.  Dr.  HamUton,  the  needle 
was  removed  from  the  femoral  artery  after  forty- 
eight  hours.  The  case  occurred  in  the  practice 
of  a  very  able  young  surgeon— Mr.  Brown  of 
Carlisle. 

CaSE  I. —  Thigh  Amputation  and  Primary 
Union — Needles  Removed  in  Forty-eight  Hours. 
— The  patient  was  a  man  of  fifty  years  of  age, 
and  had  sufi^ered  for  two  years  from  ulceration  of 
the  cartilages  of  his  left  knee-joint.  Two  sinuses 
connected  with  the  joint  were  yielding  a  pro- 
fuse discharge  of  very  offensive  pus.  The  poor 
man  was  reduced  to  such  a  state  of  emacia- 
tion and  debility,  that  when  he  came  down  from 
the  neighbourhood  of  Carlisle  to  Edinburgh  for 
the  purpose  of  submitting  to  amputation,  one  of 
our  most  distinguished  surgeons  refused  to  under- 
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take  the  responsibility  of  operating.  He  therefore 
returned  to  Carlisle,  where  the  amputation  was 
undertaken  by  Mr.  Brown,  and  performed  at  the 
lower  third  of  the  thigh.  The  amputation  was 
made  by  Mr.  Teale's  method,  or  by  two  rectangular 
flaps.  Five  vessels  bled,  and  required  to  be  acu- 
preased.  Forty-eight  hours  after  the  operation 
all  the  needles  were  withdrawn.  Primary  union 
took  place  throughout,  except  at  the  opening 
through  which  the  wires  emerged,  and  a  single 
spot  where  the  canal  of  one  of  the  old  sinuses, 
already  alluded  to,  had  been  cut  across.  Within 
five  daj^a  of  the  operation,  the  union  was  com- 
plete from  end  to  end  except  in  the  sinus.  The 
patient  was  able  to  be  dressed  and  down  stairs 
within  four  weeks,  and  iu  six  weeks  he  was 
driving  out  alone  in  hia  gig  daily ;  his  general 
health  good,  and  his  strengtii  rapidly  returning. 


The  preceding  case  is  taken  from  an  interest- 
ing series  of  nine  or  ten  examples  of  the  use  of 
acupressure  in  the  larger  amputations,  etc.,  kindly 
drawn  up  at  my  request  by  Dr.  Hamilton,  lately 
House-Surgeon  to  the  Carlisle  Hospital.^     Out  of 


'  Court  rejiorfed  4j  Dr.  Bamitum. — See  the  "  EJiuburgh  Medi- 
tiil  uid  Surgical  Joiinuil,"  .litnuMy  1864,  p.  630. 
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the  amputations  which  he  details  in  his  report,  let 
me  cite  another  instance  of  healing  by  the  first 
intention. 

Case  II. — Primary  Union  after  Amputatvyn 
below  the  Knee — Needle  removed  in  Forty-eight 
Hours. — ^A  boy,  of  eleven  years  of  age,  was  brought 
into  the  Carlisle  Infirmary  with  compound  com- 
minuted  fi-acture  of  the  tibia  and  fibula,  fi-om 
two  railway  waggons  having  passed  over  his  leg. 
Amputation  was  performed  below  the  knee  by 
Mr.  Page,  and  the  anterior  tibial  artery — ^the  only 
vessel  requiring  interference — was  secured  by  an 
acupressure  needle.  It  was  withdrawn  after 
forty-eight  hours.  The  flaps  adhered  by  first  in- 
tention fi-om  end  to  end. 

Amputation  of  the  leg  leaves  a  wound  which 
is  generally  not  looked  upon  as  very  favourable 
for  any  great  amount  of  primary  union,  as  so 
very  large  a  surface  of  bone  is  exposed  in  the 
division  of  the  tibia  and  fibula.  In  the  follow- 
ing instance  of  this  operation  for  a  pathological 
disease,  performed  by  one  of  the  ablest  surgeons 
of  the  present  day.  Professor  Keith  of  Aberdeen, 
complete  union  by  the  first  intention  followed. 
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Case  III. — Amputation  of  the  Leg  and  Pn 
mai'ij   Union- — Needles  removed  in  Forty-eight  3 
Bours. — The  jjatient,  a  combmaker,  set.  14,  waaJ 
admitted  into  the  Aberdeen  Royal  Infirmary  on  j 
account  of  long-standing  disease  of  the  ankle-  I 
joint    The  bones  being  found  iucurabi}-  disorgan- 
ised. Dr.  Keith  perfonncd  amputation  at  the  end  I 
of  the  middle  third  of  the  leg.     Tlirec  arteries 
demanded  surgical    interference,  and  were  each 
eompreased  between  a  needle  aad  a  loop  of  silver 
wire,  applied  according  to  the  third  method.     At  1 
the  end  of  forty-eight  hours  the  needles  and  silver  ] 
loops  were  withdrawn.     The  flaps  united  com-  i 
pletely  from  end  to  end  without  any  formation  of  ' 
pus. 

Perhaps  in  the  two  last  instances  which  I  have 
adduced,  the  needles  might  possibly  have  been  re- 
moved even  earlier  than  they  were  ;  tiut  it  is  of  still 
liigher  importance  to  remark  that  their  continu- 
ance for  two  days  did  not  prevent  primary  union. 
In  a  case  of  amputation  of  the  ann,  in  a  girl  c£  1 
fifteen  or  sixteen  years  of  age,  which  I  witnessed  j 
some  time  ago,  the  needles  were  all   withdrawn  i 
within  twenty-two  hours.      The    operation   was 
done  Ity  Mr.  Edwards,  who  lias  tried  iicnpressure 
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in  more  instances,  I  believe,  than  any  other  sur- 
geon. But  let  me  quote  to  you  Mr.  Edwards' 
own  account  of  the  case,  which,  to  my  view  at 
least,  at  first  looked  a  most  unpromising  case  for 
recovery  at  all : — 

Case  IV. — Amputation  oftJie  Left  Arm,  and 
Needles  removed  in  Twenty-two  Hours. — The 
patient  had  been  suffering  for  two  years  under 
scrofulous  disease  of  the  elbow-joint,  apparently 
set  up  by  an  injury.  "Latterly  (says  Mr.  Ed- 
wards) she  had  suffered  severe  pain,  and  moving 
the  limb  was  scarcely  possible.  When  I  saw  it, 
the  elbow  was  packed  in  large,  heavy  poultices, 
the  weight  of  which  had,  during  some  moment 
when  the  arm  was  left  imsupported,  broken  the 
humerus  about  two  inches  above  the  joint.  The 
fractured  ends  threatened  to  pierce  the  skin.  The 
joint  was  evidently  disorganised.  She  was  not  a 
favourable  subject,  being  thin  and  feeble ;  a  large 
swelling,  apparently  a  chronic  abscess,  over  the 
left  side  of  the  thorax ;  but  she  was  suffering  so 
acutely  from  the  fractured  arm,  that  I  thought  it 
my  duty  to  amputate,  which  I  accordingly  did 
the  next  day,  having  to  go  close  under  the  tuber- 
osities, so  as  to  secure  tolerably  healthy  soft  parts. 
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All  the  vessels,  including  the  brachial,  were  secured 
with  needles  and  wires  by  Professor  Simpson  - 
they  effectually  prevented  hEemorrhagc,  and  were 
all  removed  in  twenty-two  hours;  the  flaps  ad- 
hered, and,  except  a  little  pouting  at  the  skin 
margins,  the  stump  was  healed  in  five  days ;  on 
the  fourth  she  was  out  of  bed,  and  was  able  to 
walk  to  my  house  on  the  eighth  day.'" 

I  have  mentioned,  in  the  four  preceding  in- 
stances, cases  of  amputation  wounds  where  the 
vessels  were  acupressed,  and  healing  of  the  stump 
followed  by  primary  union.  The  cases  in  ques- 
tion were  instances  of  amputation  of  the  thigh, 
of  the  leg,  and  of  the  arm.  As  other  instances  of 
union  by  the  first  intention,  let  me  select  two 
examples  of  amputation  of  the  forearm,  one  from 
the  practice  of  Dr.  Greig  of  Dundee,  who  was 
among  the  first  surgeons  that  used  acupressure ; 
and  a  second  from  the  practice  of  Dr.  Henderson 
of  Leith. 

Case  V. — Amputation  of  the  Forearm,  for  In- 

•1  AirvpHtatum  of  the  kft  nm.— See  "  Medical  "nmefl  and 
Oaxette,"  April  1 1,  1663,  p,  38G.   ' 
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ju/ry,  and  Needles  removed  within  Two  Days.— 
In  a  case  of  injury  Dr.  Greig  performed  amputatiou 
at  the  middle  of  the  right  foreai-m,  and  secured  the 
bleeding  vessels  with  ease  and  success  by  acu- 
pressure. Little  or  no  lucaJ  irritation  followed, 
and  the  wound  healed  entirely  by  the  first  inten- 
tion. This  was  the  second  case  of  amputation  in 
which  he  employed  acnpressiura  He  removed  the 
needles  about  the  end  of  the  second  day.  Dr. 
Greig,  as  one  of  the  surgeons  selected  and  sent 
out  to  the  East  during  the  CrimcMi  war,  as  a 
diligent  observer  when  a  student,  and  as  surgeon 
to  the  Dimdee  Hospital,  has  necessarily  seen  many 
amputations ;  but  latterly  be  wrote  me  that  this 
case  fonned  the  first  amputation  wound  which  he 
"  had  ever  really  seen  close  entirely  by  union  by 
the  first  intention."  "  The  stomp  (he  adds)  was 
a  beautiful  one,  the  ends  of  the  bones  being  much 
better  covered  than  tliey  would  otherwise  have 
been  had  the  wound  healed  by  suppuration,  and 
in  proof  of  this  I  may  mention,  that  although  it 
is  the  right  hand  which  was  lost,  the  lad  was  veiy 
soon  back  at  his  work,  which  was  that  of  a  stone 
mason,  and  able  to  hew  as  weU  as  any  of  his  com- 
panioQfi." 

Oase  VI. — Primary  Amputation  of  the  Fore- 
arm, in  an  affi'd  patient — Union   by  (he  First 
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Intention. — "About  a  year  ago  (Dr.  Henderson 
writes  me)  I  had  occasion  to  remove  the  greater 
part  of  the  forearm  from  an  old  woman  who  had 
it  very  severely  and  extensively  injured  by  ma- 
chinery, and  who  was  in  such  a  weak  state  of 
health  at  the  time  of  the  accident,  and  had  lost 
so  much  blood  before  the  operation  was  com- 
menced, as  to  make  it  almost  certain  she  would 
die  if  she  lost  an  ounce  or  two  more  during  it,  or 
if  any  large  amount  of  suppuration  took  place 
from  the  wound  after  it.  I  considered  the  treat- 
ment by  acupressure  to  be  well  suited  for  such  a 
case,  and  used  it  with  the  most  perfect  success, 
as  a  much  smaller  quantity  of  blood  than  usual 
was  lost  on  the  occasion,  and  the  wound  healed 
completely  by  the  first  intention/'  Dr.  Hender- 
son informs  me  that  the  needles  were  withdrawn 
towards  the  end  of  the  second  day. 

In  answer  to  the  question,  At  what  time 
should  the  needles  be  withdrawn  ?  there  are  one 
or  two  important  replies,  which,  I  think,  we  are 
already  entitled  to  make  : — 

I.  As  a  general  rule,  even  such  a  large  arter}' 
as  the  femoral  will  be  found  closed  in  forty-eight 
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or  fifty  hours;  whilst,  on  the  other  hand,  the 
retention  of  the  acupressure  apparatus  for  that 
length  of  time  does  not  exclude  the  possibility 
of  complete  union  of  the  woimd.  For,  appa- 
rently, the  sides  of  the  wound  close  in  and 
aroimd  the  metaUic  needle  and  threads  without 
any  such  suppurative  action  beiag  necessarily  pro- 
duced as  occurs  in  the  track  of  a  long-retained 
silk  or  organic  ligature. 

II.  The  acupressure  needles,  in  minor  ampu- 
tations and  wounds,  and  when  occluding  minor 
vessels,  may,  without  much  detriment  to  the 
chances  of  primary  union,  be  left,  therefore,  for 
forty  or  fifty  hours.  Probably,  however,  their 
earlier  removal,  if  found — as  I  believe — ^possible 
and  practicable,  will  add  to  the  chances  of  union 
by  the  first  intention ;  for  the  earlier  all  foreign 
bodies  whatever  are  withdrawn  jfrom  the  wound, 
the  greater,  no  doubt,  are  the  chances  of  primary 
adhesion. 

III.  Two  circumstances,  let  me  add,  appear  to 
contra-indicate  the  early  removal  of  the  needles. 
(1.)  If  there  is  sickness  and  vomiting,  consequent 


I  ahc 

1  the 


PERIOD   OK    REMOVAL. 

Upon  the  operation,  the  acupressure  apparatus 
should  be  left  longer  than  usual,  as  the  act  of 
uniting  is  sometimes  attended  by  the  recurrence 
hBomorrhage.  (2.)  Again,  in  any  doubtful  case, 
the  appearance  or  feeling  of  the  pulsation  of  the 
principal  artery  or  arteries  up  to  the  very  edge 
of  the  wound,  should  make  us  cautious  in  with- 
drawing the  needles.  Till  more  practical  know- 
ledge is  accumulated  un  the  subject,  it  is  at  least 
better  to  err  on  the  side  of  safety  to  the  patient 
than  to  make  too  urgent  efforts  for  complete  pri- 
mary union.  Possibly  even  the  retention  of  the 
needles  for  sixty,  seventy,  or  more  hours,  may  not 
be  found  incompatible  with  primary  adhesion  in 
,e  cases  aud  constitutions. 
IV.  But  perhaps,  as  I  have  often  ventm-ed  to 
iggest,  the  time  may  come  when,  in  minor  opera- 
iDS  and  amputations,  the  surgeon  will  wait  six 
or  twelve  hours  before  closing  the  lips  of  his 
wound  by  metallic  sutures,  and  be  able  to  witli- 
di-aw,  before  be  does  so,  most,  if  not  all,  of  the 
acupressure  needles  which  he  has  employed.  If 
he  would  be  abli-  to  close  the  sides  (if  his 
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wound  without  any  foreign  body  whatever  being 
left  between  them.  In  the  following  instance, 
my  friend  and  former  assistant.  Dr.  Coghill, 
now  of  Shanghae,  acted  successfully  upon  this 
principle. 


Case  VTI. — Excision  of  the.  Mamma — Needles 
removed  m  Tiuo  Hours. — The  patient  was  a  very 
stout  and  bulky  Highland  woman.  There  was  a 
large  cancerous  tumour  in  one  of  the  mamma?- 
In  removing  it,  Dr.  Coghill  was  obliged  to  make 
a  wound  of  eleven  inches  in  length.  Three  or 
four  vessels  bled,  and  were  occluded  by  acupres- 
sure needles.  Dr.  Coghill  left  the  wound  open 
for  about  two  hours.  Before  closing  it  he  re- 
moved the  needles,  without  there  following  any 
appearance  of  haemon*hage.  He  then,  very  care- 
fully and  accurately,  brought  together  the  lipa  of 
the  wound  with  stitches  of  iron-thread.  Com- 
plete and  entire  union  by  the  first  intention 
ensued. 


In  his  admirable  monograph  on  the  "  Diseases 
of  the  Breast,"  M.  Velpeau  has  made,  in  reference 
to  primary  union  of  the  wound  after  excision  of 
the  mamma,  a  few  remarks,  which  are  perhaps 
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not  unintercstrng  in  regard  to  sucb  a  result  as 
the  above.  In  one  part  of  his  work,  he  speaks  of 
having  excised  the  mamma  for  cancer  alone  (inde- 
pendently of  other  non-malignant  tmnoui's)  in  167 
instances.  These  all  occurred  in  hospital  prac- 
tice ;  and  of  course  he  has  often  operated  in 
private  practice  alao.  Yet  in  only  four  or 
five  instances  has  he  observed  the  resulting 
wound  to  heal  by  the  first  intention;  and  in 
these  few  exceptional  cases  no  ligatures  hap- 
pened to  be  required.  Their  accidental  ab- 
sence permitted,  as  it  were,  primary  union  to 
occur.  "  Should  {to  use  Velpeau's  own  words) 
immediate  re-union  and  complete  cicatrization 
by  the  first  intention  occur,  so  that  the  wound 
closes  without  suppuration,  we  have  every  reason 
to  be  delighted ;  but  this  circumstance  is  so  rare, 
that  I  have  only  witnessed  it  on  foin*  or  five 
occasions,  twice  in  men,  three  times  in  women ; 
in  all  instances,  after  the  removal  of  small 
tumours,  and  in  patients  who  were  somewhat 
thin,  where  there  had  been  no  necessity  for 
ligature-t,  and  where  the  wounds  were  perfectly 
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even  and  of  small  extent.  Except  under  theso 
circumstances,  I  have  usually  found  the  wound 
to  suppurate,  so  that  it  almost  always  required 
from  three  to  five  weeks  before  cicatrization  was 
complete."' 

In  these  four  or  five  instances  of  apparently 
small  mammary  wounds,  primary  union  was  the 
result,  probably,  as  I  have  already  suggested, 
merely  because  it  happened  as  a  matter  of  accident 
that  no  arterial  ligatures  were  necessary.  In  Dr. 
Coghill's  case,  the  mammary  wound  was  unusually 
long  and  hu:ge,  and  yet  primary  union  waa  the 
result,  because  it  was  regulated  as  a  matter  of  art 
that  no  ligatures  were  used,  and  that  the  wound 
was  in  a  shorii  period  after  its  infliction  closed, 
without  any  foreign  body  whatever  being  left 
lodged  within  its  cavity  or  between  its  walla 

'  Primary  vnton  after  txcition  of  the  manana, — Sue  Vclpeau'a 
"  Treatise  on  the  Diseaaua  of  the  fireaat ;"  STilenham  Soc.  edit., 
pp.  Ii09  aud  D28. 


CHAPTER  VIII. 


Local  Requisites  foe  the  Pbimaky  Union 
OF  Wounds. 

In  the  laat  chapter  I  have  described  several 
instances  of  the  larger  amputations — that  is,  of 
the  thigh,  leg,  arm,  and  forearm — in  which  acu- 
pressure was  used,  and  complete  union  by  the 
first  intention  took  place  in  the  resulting  wounds. 
In  relation  to  the  immediate  and  primary  union 
of  amputation-wounds,  they  form  a  series  of  cases 
which,  up  to  the  present  time,  is,  I  believe,  as  yet 
unique  in  surgery.  At  the  same  time,  imder  the 
more  extended  use  of  acupressure,  the  complete 
primary  union  of  amputation-wounds  will,  I  have 
no  doubt,  become  more  common. 

Such  cases  as  I  have  cited  in  the  last  chapter 
might  possibly  lead  some  readers  to  imagine  that 
in  the  way  of  the  local  management  of  wounds, 
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acnpressure  was  all  that  was  requisite  to  ensure 
that  desirable  object— -union  by  the  first  intention. 
Any  Buch  inference,  however,  would  be  most  er- 
roneous. The  primary  closure  of  extensive  wounds 
in  which  acupressure  ia  used  to  arrest  the  attend- 
ant haemorrhage,  is  still  the  exception  and  not  the 
rule.  It  is  one  of  the  elements— and,  as  I  believe, 
a  most  important  and  most  necessary  element — in 
our  attempts  to  effect  primary  union ;  but  there 
are  other  conditions  and  circumstances  which 
must  also  be  very  carefully  attended  to  before  we 
can  hope  to  attain  on  a  large  scale  so  very  desir- 
able an  end.  In  attempting  to  enumerate  the 
chief  of  these  conditions  and  circumstances,  I 
will  advert  only  to  those  required  in  the  pri- 
mary management  of  the  wound,  or  for  the 
attainment  of  union  by  the  first  intention.  The 
treatment  of  wounds  healing  by  the  second  inten- 
tion— or  by  suppuration,  granulation,  and  cicatriza- 
tion— is  beyond  the  scope  of  the  present  essay. 

(1.)  Union  of  the  Lips  of  "Wounds  by  Su- 
tures.— When  the  lips  of  wounds  are  brought 
together  with  the  object  of  uniting  them  by  pri- 
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mary  adhesion,  they  are  seldom  in  modem  sui^eiy 
attempted  to  be  held  and  kept  together  by  ban- 
dages, plasters,  and  external  agglutinative  appli- 
cations, as  collodion,'  solutions  of  gutta-percha, 
caoutchouc,  etc.,  except  where  the  wound  is  of  a 
superficial  character.  In  wounds  of  any  consider- 
able extent,  bandages  and  plasters  do  not  readily 
biing  and  keep  the  opposed  cut  surfaces  in  accu- 
rate coaptation,  particularly  in  their  deeper  parts ; 
nor  do  they  afibrd  the  steadiness  and  security  of 
coalescence  between  these  surfaces  that  are  india- 
penaably  necessary  for  the  success  of  union  by 
the  first  intention.  Hence  in  all  wounds — except 
those  of  a  slight  and  superficial  kind — which  are 
intended  to  unite  by  primary  adhesion,  almost  all 
modem  surgeons  bring  and  retain  the  cut  edges 
together  by  means  of  sutures  or  stitches. 

(2.)  Sutiire-threads—Metallic  •preferable  to 
Organic. — The  suture-threads  employed  are  either 

'  Collodion,  »olu.tionM  of  gutia-fercJia,  tic. — Iq  the  Edinburgli 
"Monthly  Journal  of  Medical  Science"  for  July  1848,  p.  48,  I 
have  deserihed  the  application  of  solutions  of  guu-cotton,  gutlo- 
petcha,  etc.,  to  the  cohesion  of  the  lipa  of  wounds.  See  note  in 
At^endix  No.  V.  on  this  Bul'ject. 
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organic  or  metallia  The  metallic  consist  of  very 
slender  capillary  wires  or  threads ;  the  organic  are 
usually  composed  of  silk,  hemp,  flax,  or  the  like. 
I  am  not  aware  that  the  latter  or  organic  tlireads 
have,  as  suture-threads,  any  single  advantage  of  any 
kind  over  metallic  threads  ;  while,  on  the  contrary, 
metallic  tlireads  have — from  their  relatively  un- 
irritating  qualities,  the  length  of  time  which  they 
may  safely  be  left  embedded  in  living  tissues,  and 
the  steadiness  with  which  they  keep  the  edges  of 
a  wound  in  contact — most  decided  and  most  im- 
portant advantages  over  organic  threads.  If  the 
suture-threads  are  to  be  removed  within  two  or 
three  days  at  most—as  in  the  woimds  in  ovari- 
otomy, ciesarian  section,  and  in  other  similar 
wounds,  where  there  is  no  marked  tendency  to 
the  tension  and  separation  of  the  edges — it  perhaps 
is  a  matter  of  no  great  moment  whether  the 
material  of  the  stitches  be  metallic  or  organic ; 
for  no  foim  of  thread  usually  produces  much 
local  or  special  irritation  upon  the  neighbouring 
parte  during  the  first  fifty  or  sixty  hours  of  its 
insertion.    Generally,  however,  about  that  time 
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— aad  frequently  earlier — the  animal  fluids  which 
organic  threads  have  imbibed  from  the  surround- 
ing tissues  begin  to  decompose  aud  putreiy;  and, 
in  consequence,  these  threada,  like  slender  or  mini- 
ature setons,  produce  in  their  immediate  vici- 
nity more  or  less  marked  irritation,  which,  for  the 
most  part,  rapidly  increases.  A  metallic  thread, 
on  the  contrary,  is  Incapable  of  imbibing  any 
fluid,  and  consequently  is  incapable  of  producing 
any  poisonous  irritation  of  this  kind.  Hence  it 
follows,  that  if  the  stitches  are  to  be  retained 
more  than  two  or  three  days,  metallic  suture- 
threads,  as  being  infinitely  less  irritating,  are  to 
be  decidedly  preferred.  In  few  wounds,  perhaps, 
will  it  be  found  necessary  in  practice  to  retain 
Buture-threads  beyond  the  fourth  or  fifth  day  at 
most,  though  it  has  become  a  rule  with  some 
operators  to  leave  in  the  metallic  threads  in  cases 
of  vesico-vaginal  fistula  for  eight  or  nine  days. 
Various  authors  have  used  threads  of  various 
metals.  Long  ago  threads  of  lead  were  em- 
ployed by  Percy,  Dieflfenbach,  and  Mettauer,  in 
some  plastic  operations.    Mr.  Goasett  of  London 
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recommended  "  gilt  wire/'  in  1834,  for  plastic 
and  all  other  wounds.  Mr.  Morgan,  surgeon  of 
Gu/s  Hospital,  London,  about  1840-41,  stitched 
all  his  wounds  with  slender  platinum  wire.  In 
1858  Dr.  Marion  Sims,  in  a  remarkable  essay 
on  the  subject,  called  the  special  attention  of 
the  surgical  profession  to  the  advantages  of 
silver  sutures,  a  material  now  used  to  a  con- 
siderable extent  by  operators  in  this  country.  I 
believe  that  very  slender  threads,  made  of  iron, 
are  the  cheapest,  strongest,  and  best  for  the  pur- 
pose. They  must  be  made  of  the  "  passive ''  iron  of 
Schonbein,  to  prevent  any  oxidation  of  their  sur- 
face.  I  have  used  iron  suture-threads  in  a  great 
number  of  cases  in  the  operation  for  vesico- 
vaginal fistula,  and  with  such  ahnost  invariable 
success  in  the  way  of  effecting  complete  primary 
union,  that  I  have  no  desire  to  change.^ 

(3.)  The  Stitches  should  be  planted  deep. — 
The  mere  shallow  cutaneous  edges  only  of  large 
wounds   are    usually  brought   together   by  the 

'  Sutures  of  metallic  wire  or  thread, — See  Affendu,  No.  IL, 
for  a  full  histoiy  and  discussion  of  them. 
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superficial  stitches  that  arc  used.  But  if  the 
stitches  be  made  by  metallic  sutures,  they  ought 
to  be  planted  so  deep  and  broad  aa  to  embrace 
the  wound  to  the  extent  of  half  an  inch  or  more 
on  each  side.  Such  wide  stitches  irritate  the 
adhering  surfaces  of  the  wound  less  than  narrow 
and  shallow  superficial  sutures,  because  they  are 
further  removed  from  these  surfaces:  and,  in 
addition,  by  their  depth  they  place  and  keep  the 
sides  of  the  woimd  in  more  complete  coaptatioiL 
In  the  intervals  between  these  deep  stitches,  inter- 
mediate shallow  stitches  are  generally  required  to 
bring  the  cutaneous  edges  of  the  wound  into  perfect 
and  accurate  contact.  (See  the  diagram  of  the 
stitches  in  woodcut.  Fig.  13,  p.  98.)  If  the  deeper 
and  greater  stitches  which  I  have  described  are 
placed  at  the  distance  from  each  other  of  an  inch 
or  less,  one  or  two  such  intermediate  superficial 
stitches  are  usually  necessary  in  each  interspace  to 
bring  the  cutaneous  surfaces  into  full  and  perfect 
cohesion.  In  some  modem  surgical  works,  the 
width  advised  between  individual  stitches  is  such 
as  to  give  up  at  once  all  hope  of  complete  primary 
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union.  Thus,  in  a  late  work  on  Operative  Sur- 
gery, a  distinguished  London  hospital-surgeon 
advises,  that  "  in  wounds  of  the  trunk  and  limbs, 
and  also  in  amputations,  two  or  three  sutures  are 
sujficient;"  and  he  subsequently  adds  that  "the 
precision  and  exactness  of  the  union  is  compara- 
tively of  little  moment^' 

(4.)  Means  of  passing  Metallic  Suture  threads. 
— Where  metallic  threads  of  iron,  silver,  etc.,  are 
employed  to  stitch  together  the  sides  of  a  woimd, 
the  wire  used  must  be  quite  smooth,  and  without 
any  knot  or  hitch  upon  it.  Some  surgeons,  as 
Dr.  Marion  Sims  and  Dr.  Bozeman,  appear  to  have 
encountered  such  occasional  difl&culties  in  pass- 
ing metallic  threads  through  the  lips  of  vesico- 
vaginal fistulae,  etc.,  that  they  adopted  the  prac- 
tice of  first  passing  a  series  of  silk  ligatures. 
They  then  fastened  to  the  end  of  each  silk  thread 
a  metallic  thread,  and  ultimately  pulled  through 
the  metallic  thread  by  dragging  at  its  silken  pre- 
cursor. This  clumsy  and  complex  mode  of  intro- 
ducing metallic  threads  is  now  no  longer  required, 
as  various  forms  of  needles  have  been  invented 
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for  facilitating  and  simpliiying  the  proceaa.  In 
sewing  together  the  lips  of  vesico -vaginal  fistnlEe, 
I  have  been  for  several  years  tn  the  habit  of  em- 
ploying a  long  tubular  neetUe,'  attached  to  a  fixed 
handle,  as  was  first  suggested  by  Mr.  Startin, 
This  tubular  needle  serves  equally  well  for  bring- 
ing together  the  lips  of  most  other  wounds.  In 
general  forms  of  wounda,  I  have  far  more  fre- 
quently, however,  employed  the  common  long  and 
handled  needle  used  in  the  transfixion  and  tying 
of  neevi,  internal  hsemorrhoids,  etc.,  and  having 
an  eye  near  its  point.^  Where  this  needle  is  em- 
ployed for  the  transit  of  metallic  threads,  the  two 
lipa  of  the  wound  should  be  simultaneously  trans- 
fixed by  it,  and  after  its  point  has  emerged  as  far 
as  the  perforating  eye,  the  end  of  the  wire  is 
slipped  through  the  eye  to  the  extent  of  a  few 
lines.     The  needle  is   immediately  and  totally 

'  Tyhvlar  or  hollow  needle. — See  a  aketcli  of  it  in  my  Clini- 
cal Lectaces  on  Di«cagea  of  Women  in  "  Medical  Times  and 
Gaxette"  for  Jon.  18Q9,p.  S6  ;  and  Mr.Balcer  Bronx's  treatise  or 
the  "  Surgical  Diseasea  of  Women,"  2d  edit.  p.  127. 

'  HandUd  or  jim-u*  tteedU. — See  figures  of  it  in  Taiions 
surgical  works,  as  in  Ferpisson's  "  System  of  Practical  Surgery," 
4tli  edit.,  p.  41  ;  Miller's  "  System  of  Surgery,"  p.  470j  etc. 
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withdrawn  by  pulling  at  its  handle ;  and  in  doing 
HO  the  metallic  thread  is  pulled  through  and  placed 
in  situ.  This  long  and  handled  needle  presenta 
great  advantages  in  enabling  us  to  make  easily 
and  correctly  the  deep  and  broad  stitches  spoken 
of  in  the  last  paragraph  (No.  3),  as  the  two  trans- 
fixed edges  of  the  wound  are  placed  upon  the  needle, 
and  seen  to  be  adjusted  accurately  to  each  other, 
before  the  thread  is  transmitted  through  them; 
and  it  is  equally  of  use  in  passing  the  most  deli- 
cate sutures.  To  render  the  entrance  and  transit 
of  the  metallic  thread  more  secure,  it  may  be  bent 
up  into  a  loop  after  being  passed  through  the  eye 
of  the  needle ;  but  in  reality  this  is  not  required 
in  practice,  as  the  wire  is  so  slender  and  pliable  aa 
readily  to  mould  itself  to  the  shape  of  the  orifice 
through  which  it  is  retracted  when  the  instrument 
is  being  withdrawn.  There  is  little  or  no  danger 
of  making  the  perforation  too  large,  either  by  this 
plan,  or  by  otherwise  using  a  thick  needle ;  for  in 
introducing  either  metallic  or  organic  threads,  the 
mere  size  of  the  passage  made  by  the  needle  and 
thread  does  not  require  to  be  taken  into  account 
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in  relation  to  the  primary  union  of  the  wound,  as 
iUl  perforated  openings  of  moderate  size  contract 
and  close  with  almost  equal  readiness.     Some- 
times, in  passing  a  metallic  thread  in  a  contracted 
part,  as  in  a  longitudinal  wound  of  the  vagina, 
etc.,  it  will  be  found  that  a  needle  of  the  above 
construction,  but  turned  at  right  angles  to  the 
shank,  at  the  distance  of  au  inch  or  an  inch  and 
a  half  from  the  point,  answers  extremely  well. 
That  terminal  part  of  the  needle  which  is  placed  at 
right  angles  requires  to  be  made  of  a  curved  form. 
The  common  short  and  slightly  curved  surgical 
sewing  needle  is  used  by  some  practitioner  for 
the  intTOduction  of  metallic  threads ;  but  ia  order 
to  facilitate  the  process,  the  shoulders  of  the  needle 
require  to  be  somewhat  broader,  and  the  grooves 
at  its  eye-end  somewhat  deeper  than  usual ;  and 
various  new  contrivances  have  been  invented  in 
order  that  the  metallic  thread  may  make  its  tran- 
sit readily  and  easily.     The  wire  thread  is,  from 
Its   stiffness,  liable  to  make,  at  the  eye  of  the 
needle,  a  roundish  projection  which  impedes  its 
.  and  sometimes  it  turns  and  forms  an 
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obstructive  angle  with  the  line  of  the  needle. 
These  diffieultiea  have  been  got  over  by  various 
modifications  of  the  common  surgical  needle, 
suggested  by  Professor  Lister,'  Dr.  Gustavus 
Murray,^  Mr.  P.  C.  Price,'  Dr.  Levis  of  Phila- 

'  Profeuof  LUta't  needle. — It  a  like  an  ordinary  sliort  sur- 
gical needle,  but  it  id  grooved  at  each  side  from  tlic  eye  to  the 
blunt  e^d — these  points  being,  moreover,  at  a  greater  ilistance 
from  each  other  than  usuuL  Care  miLst  be  taken  to  hold  the 
wire  in  the  groovea  while  twisting  it«  ends  together,  after  which 
it  will  be  found.  Bays  Mr.  Liater,  Beeurely  incorporated  with  the 
needle  {see  Hotraea'  "  System  of  Sui^ry,"  vol.  iiL  p.  70). 

'  Dr.  Murraifi  fuedU. — The  blunt  end,  instead  of  being  per- 
forated by  an  eye,  contAina  a  conicikl  canal,  which  liea  ia  the 
long  axiB  of  the  needle.  The  larger  eitremity  of  the  ctinal  is 
next  the  point  of  the  needle,  and  has  a  longitndinal  djt  cut  oat  of 
it :  or,  in  other  words,  the  canal  commeDces  as  a  wide  groove,  while 
its  emaller  eitremity  opens  at  the  heel  of  the  needle,  and  fomu  a 
complete  tube.  The  end  of  the  wire,  nfter  being  entered  at  the 
narrowextremily  of  the  canal — that  is,  at  the  heel  of  the  needle — 
ia  brought  through  the  above-mentioned  elit,  and  then  doubled 
back  upon  itself,  and  firmly  pressed  into  the  deep  groove  or 
upper  eilremity  of  the  canal,  bo  as  to  prevent  the  wire  from 
escaping,  while  at  the  same  time  it  offers  no  impediment  to  the 
passage  of  the  needle  (see  the  "  Lancet"  for  May  1859,  p.  514). 

■  Mr.  Priest  ■ntedU. — Thia  modification  of  the  sutare-needle 
very  madi  resemblea  Mr.  Lister's  in  form.  The  grooved  portion, 
however,  coraprises  about  a  third  of  the  length  of  the  neeille,  and 
haa  tvs)  eyes  or  perforations,  wliich  should  be  round  instead  of 
being  oblong,  and  placed  about  a  quarter  of  an  inch  apart.     The 
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delphia,'  Dr.  Christen  Smith  of  Christiania,'  am 
others.    My  friend  Dr.  Aveling  has  proposed  to 

end  of  the  wiio  it  first  ineerted  into  the  eye  furthest  Iiom  the 
point  of  the  needle,  and  then  passed  on  and  brought  ahont  an 
eighth  of  an  inch  through  the  other.  Thia  short  projectmg  piec« 
of  wire  is  finally  bent  back  and  pressed  into  one  of  the  two 
grooves.  With  the  common  needle*,  according  to  Mr.  Price,  the 
wiie  is  verj  apt  to  become  twisted  and  distorted,  an  occurrence 
which,  he  balieves,  is  obviated  by  his  contrivance  {see  the 
"  Lancet"  for  June  1869,  p.  672). 

'  Dr.  Levis'  needle. — A  groove,  deep  enough  for  the  lodg- 
ment  of  the  wire,  encircles  the  needle  obliquely,  near  its  blunt 
extremity,  and  leads  into  another  groove  which  is  vertical  ThLa 
vertical  or  longitudinal  groove  is  continued  on  to  the  very  heel 
of  the  needle,  and  ia  intended  for  accoromodatiug  the  doubled 
wire,  but  at  its  entrance  is  only  wide  enough  to  admit  the  intro- 
duction of  one  wire  at  a  time.  A  loop  of  wire  is  placed  in  the 
circnlar  groove,  and  its  body  and  doubled  back  extremity  are 
hiid  in  the  vertical  groove,  and  twisted  together.  An  attachment 
is  thus  formed,  which  Dr.  Levis  saya  is  as  firm  as  if  the  needle 
and  wire  formed  one  continuous  piece :  and  the  wire,  being 
entirely  incased  within  the  grooves,  will  traverse  any  tissue  of 
the  body  without  any  impediment  When  ordinary  or  even 
grooved  needles  are  used,  the  wire  will  form.  Dr.  Levis  further 
avers,  a  riag-llko  attachment  which  impedea  ita  passage.  Also, 
B  sort  of  binge-joint  is  formed  at  the  junction,  which  will  be 
movable,  no  natter  how  tightly  the  wire  is  twisted,  and  will  be 
continually  fonniug  an  angle  with  the  needle,  and  impeding  ita 
progress  (aee  "  Braithwaite'a  Retrospect  of  Medicine" — Part  L  for 
1860,p.  37C;  and  "North  American  Review,"  Jan.  1860,  p.  176). 

*  Ih.  Smith't  TWfrfie.— The  blunt  end  has  no  eye,  but  has  a 
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re-introduce  an  old  plan  of  Fabricius  ab  Aqua- 

pendente,  and  use  a  strongish  steel  wire,  hardened 
and  sharpened  at  one  end,  as  at  once  both  a  needle 
to  sew  with,  and  then  a  thread  to  tie  with.^ 

(5.)  Modes  of  fastening  Metallic  Suture- 
threads. — Metallic  suture-threads  may  be  fastened 
either  by  a  double  knot,  in  the  way  that  silk 
threads  are  usually  fixed,  and  as  shown  in  the 
scheme  Fig.  13,  a ;  or  by  tying  upon  them  a 
single  knot  and  adding  a  twist  or  two  in  addition 
to  keep  the  thread  from  slipping  (see  Fig.  13,  6) ; 
or  by  first  crossing  and  then  twisting  their  ex- 
tremities two  or  three  times  without  any  knot 
(see  Fig.  13,  c).  If  either  of  the  two  last  methods 
be  employed,  and  the  ends  of  the  suture  are 
left   long    enough,   the    twisted   part    may — if 

canal  driUed  in  it  lengthways  for  about  half  an  inch.  This 
canal  is  narrowest  at  the  heel  of  the  needle,  and  is  slit  up  at 
each  side  for  about  half  its  length.  For  the  purpose  of  holding 
the  wire  more  firmly,  the  interior  of  the  canal  is  grooved  trans- 
versely. The  wires  Dr.  Smith  uses  are  made  of  silver  or  tin, 
and,  to  facilitate  introduction,  are  slightly  sharpened  at  one 
extremity. 

*  NeedU-Buture  of  Fabricius,  —  See  account  of  it  in  "  Medical 
Times  and  Gazette,"  Jan.  and  April  1859,  pp.  82  and  377. 

H 
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necessitated  by  the  swelling  of  the  lips  of  the 
wound,  on  the  second  or  third  day — ^be  loosened, 


Fig.  18. 
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Fig.  18.  Diagram  representing  in  its  vertical  lines,  A  6,  a  portion 
of  a  wound  stitched  together  by  broad  and  deep  stitches  a,  &,  c,  and 
shallow  intermediate  stitches,  de.  In  both  forms  of  stitches  the  knots 
are  all  placed  laterally  or  away  from  the  line  of  the  wound.  The  forms  of 
knots  with  the  metallic  threads  are  represented  at  a  by  a  common 
double  knot ;  at  &  as  a  single  knot,  followed  and  fixed  by  a  twist  on  the 
wire ;  and  at  c,  d,  and  e  as  consisting  of  double  or  triple  twists  only.  To 
show  the  forms  of  these  various  knots  and  fixtures,  the  wires  at  these 
points  are  represented  as  still  loose  and  open,  and  not  drawn  so  tight  as 
is  done  in  practice.  The  figures  1,  2,  and  3,  show  the  points  at  which  the 
wires  may  be  clipped,  in  order  to  slacken  the  ligature. 

slackened,  and  then  again  re-twisted.     But  this 
is  seldom   necessary,  provided  the  stitches  are 
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not  drawn  too  tight  at  first.  In  order  to  avoid, 
aa  far  as  possible,  irritation  and  pressure  upon 
the  immediate  line  of  the  cohering  wound  (Fig, 
13,  A  B),  the  fastening  knots  or  twists  should 
always  be  made  on  one  or  other  side  of  that 
line,  as  represented  in  the  diagram.  When  this  is 
attended  to,  the  division  or  clipping  of  the  metallic 
stitch  on  the  long  side  of  the  knot  or  twist,  or  in 
other  words  between  the  knot  and  the  wound  (as 
at  1,  2,  and  3  of  Fig.  13)  is  usually  sufficient  to 
relieve  any  morbid  tension  which  any  individual 
Btitch  may  appear  to  produce  on  the  second  or 
third  day.  The  stitch  is  in  this  way  readily 
slackened  without  its  support  being  entirely  with- 
drawn ;  for  the  rigidity  of  the  freed  and  unknotted 
end  of  the  wire-thread  usually  euables  it  still  to 
maintain  more  or  leas  its  position  and  its  support 
to  the  lips  of  the  wound.  If  there  is  any  fear  of 
the  unknotted  end  slipping  down  into  the  tissue, 
so  as  to  loosen  the  stitch  entirely,  this  effect  can  be 
prevented  by  making  a  slight  twist  or  loop  with 
the  dressing-forceps  on  this  end  of  the  wii-e-thread. 
(6.)  Nf'cesnity  of  perfect  Coaptation  of  Lips  a7)d 
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Sides  of'Wounds.—li'WG  expect  primary  union,  the 
sides  or  flaps  of  the  wound,  when  brought  together 
by  the  suture-threadB,  must  never  be  of  a  kind 
to  require  pulling  and  traction,  either  to  bring 
them  into  apposition  or  to  maintain  them  in 
apposition.  If  they  are  too  sma]l  or  too  short  for 
this  purpose,  and  if  the  stitches  holding  them 
require  to  be  put  or  to  be  kept  on  the  stretch, 
then  union  by  tlie  first  intention  becomes  scarcely 
possible.  Surgeons  will  probably  come  yet  to 
shape  all  their  incisions  and  flaps  far  more  syste- 
matically  than  they  do  even  at  present,  so  that 
the  sides  and  edges  of  their  resulting  wounds  may 
lie  fully,  freely,  and  easily  in  contact.  If  this 
is  not  the  case  in  any  particular  instance,  or  at 
any  pai-ticular  point,  then  certainly  it  is  better  to 
re-shape  or  reduce  the  fleshy  sides  or  flaps  so  aa 
to  attain  this  most  desirable  and  necessary  object. 
How  frequently  in  flap  amputations,  for  instance, 
does  the  amount  of  muscular  tissue  left  prevent 
the  accurate  adaptation  of  the  cutaneous  surfaces 
without  such  an  amount  of  tension  and  dragging 
as  almost  inevitably  prevents  union  by  the  first 
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intention ;  and,  indeed,  the  swelling  of  the  exube- 
rant muscular  tissue  within  often  enough  comes 
to  tear  open  more  or  less  the  distended  surface 
of  the  wound.  Under  such  circumstances  it  is 
surely  infinitely  better,  before  closing  the  woimd 
at  all,  to  pare  down  and  remove,  with  knife  or 
scissors,  any  such  exuberance  of  muscular  or  other 
tissue.  It  is  a  far  higher  principle  to  operate 
against  the  failure  of  primary  union  than  merely 
to  operate  against  time,  or  for  any  vain  purposes 
of  apparent  dexterity  and  display ;  for  the  true 
science  of  a  surgeon  is  to  be  measured  not  by  the 
rapidity  with  which  he  makes  his  cuts,  but  by 
the  rapidity — and  the  safety  too — with  which  he 
eflfects  his  cures.  All  the  opposed  points,  through- 
out the  depths  of  the  wound,  must  be  placed  in 
accurate  contact,  and  all  the  opposed  points  of  the 
cutaneous  surface  also.  After  the  stitches  are  in- 
troduced, great  care — which  is  perhaps  too  often 
neglected — should  be  employed  in  fixing  them,  so 
as  to  bring  into  perfect  and  accurate  contact  the 
opposed  points  of  the  cutaneous  tissue.  Yet,  with 
a  little  trouble  and  time,  and  sometimes  by  the  aid 
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of  a  probe  or  the  end  of  the  handle  of  a  scalpel, 
this  accurate  adjustment  of  the  two  cut  cutaneous 
surfaces'  to  each  other  can  be  readily  aud  effectu- 
ally managed. 

(7.)  The  Sutures  not  to  be  drawn  over-tight. 
— If  the  sutures,  whether  metallic  or  silken, 
be  placed  upon  the  strain,  they  will  cut  through 
the  lips  of  the  wound  by  ulceration  to  the  extent 
necessary  to  relieve  the  strain.  When  the  lips  of 
the  wound  are  ultimately  adjusted,  and  accurately 
and  carefully  fitted  to  each  other,  no  one  of  the 
sutures  must  be  found  on  the  stretch  and  deeply 
indenting  or  pitting  the  points  on  which  it  rests 
and  presses ;  for,  if  so,  the  tracks  of  such  over- 
strained threads  will  soon  become  the  sites  of  irri- 
tation, ulceration,  and  suppuration,  and  the  act 
of  primary  union  will  be  more  or  less  interfered 
with.    Even  should  the  suture  thread  be  metallic, 


Acearalc  adjiutnitnt  of  tkt  tiro  cuCaiuaut  tar/aeet  of 
tpouudi. — "  In  thU  c(inj unction,"  to  quote  the  Miotda  of  on  old 
author,  "  e^ualitie  must  be  observed.  So  the  superficies  of  tlie 
one  purt  of  the  wound  must  exqaititli/  uunwcr  the  Bupei^ciiis  of 
tJle  otiier  purt ;  and  there  mu^t  be  u  due  coirespondencie  be- 
tWecnp  th«  iiini-i'  i-idcs." — (Aleiander  Read's  "  TreutiHC  of  Wounds," 
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if  it  be  made  to  press  too  strongly  or  too  long 
on  any  given  point  of  living  tissue,  that  point 
will  certainly  ulcerate.  But  the  ulceration,  under 
these  circumstances,  is  not  the  result  of  the  pres- 
sure of  the  metal  thread,  as  metal ;  but  it  is  the 
result  of  the  pressure  of  the  metallic  thread  simply 
as  pressure,  morbidly  excessive  in  its  amount 
And  any  similar  degree  of  linear  pressure,  in  any 
other  mode  whatever,  will  produce  the  same 
ulcerative  appearances.  To  avoid  and  avert  any 
such  over-pressure,  at  any  special  point  where 
metallic  threads  are  used,  it  is  always  a  salutary 
expedient  to  mould  or  flatten  by  slight  pressure 
with  the  finger  the  metal  thread  after  it  is  knotted, 
or  twisted,  or  fastened,  so  that  it  should  be  com- 
pletely adjusted  to  the  shape  of  the  part  in  which 
it  is  embedded. 

(8.)  The  Wound  to  be  cleared  of  all  Dead 
and  Foreign  Materials. — But  still  more,  when 
we  strive  for  primary  union,  must  we  beware  of 
leaving  any  foreign  and  dead  materials — however 
small  and  almost  molecular  they  may  be — on  the 
sides  or  in  the  cavity  of  the  wound.     In  an  am- 
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putatiou  wound,  when  the  saw  divides  the  bones, 
the  resulting  dead  particles  of  bone-duat  are  freely 
acatteretl  and  powdered  all  around.  Any  of  these 
particles  left  on  the  surface  of  the  wound  would 
infallibly  prevent  primary  adhesion  at  the  points 
where  they  were  lodged  ;  nay,  they  would  sooner 
or  later  set  up  suppurative  Lullammation  ere  they 
were  finally  discharged.  They  must  all  be  care 
fuUy  removed  by  the  use  of  the  wetted  sponge ; 
but  let  US  not  in  turn  forget  that  our  sponges  some- 
times leave  flakes  and  fragments  of  their  tissue 
upon  the  surface  of  the  wound,  which,  though  they 
be  minute,  are  atill  dead  foreign  bodies.  Perhaps  it 
may  be  found  that  metallic  spatulas  of  different 
forms  cleanse  the  surfaces  of  most  wounds  from 
blood,  etc.,  as  readily  as  sponges,  or  even  more  so, 
whilst  their  use  is  free  from  the  objection  stated. 
After  all,  however,  the  most  simple  and  certain 
method  of  clearing  amputation  and  most  other 
wounds  from  the  presence  of  foreign  materials 
consists  in  allowing  a  stream  or  aeries  of  streams 
of  water  to  be  run  over  their  raw  surfaces,  so  that 
these  surfaces  be  thorougldy  cleansed  from  all 
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foreign  bodies  immediately  before  their  ultimate 
closure.  This  most  important  rule  is  perhaps  far 
too  often  neglected. 

(9.)  Cessation  of  HcBmorrhage,  and  Time  of 
Closure  of  Wound. — Of  course,  it  is  needless  to  close 
up  a  wound  and  expect  it  to  heal  by  primary  union 
if  coagula  of  blood  are  allowed  to  remain  lodged 
within  it.   For  these  coagula  are  liable  to  act  again 
as  foreign  bodies,  both  preventing  present  adhesion, 
and  producing  future  suppuration.     The  wound 
must  not  be  shut  up  till  all  bleeding  has  ceased ; 
and  it  is  well  known  that,  in  order  to  prevent  the 
mischance  of  any  coagula  of  blood  or  collections 
of  fluid  forming  for  the  next  few  hours,  some  sur- 
geons do  not  close  their  wounds  till  six,  eight,  or 
more  hours  have  elapsed.     No  sufficient  observa 
tions  have  been  yet  made  in  surgical  pathology 
to  ascertain  the  general  length  of  time  that  a 
wound  may  be  left  unclosed  without  destroying 
the  chances   of  primary  union,  nor  how  much 
the   ratio  of  these  chances   is   affected  by   the 
ratio  of  the  duration  of  the  non  closure  of  the 
wound.     Yet  tlic  subject  is  practically  a  very  im 
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[jortant  one.  Does  primary  adhesion  occur  more 
surely  wlteu,  aa  ia  generally  imagined,  the  lips  of 
the  wound  are  brought  together  immediately  after 
the  operation  ?  or  is  it  more  certain,  as  some 
seem  to  suppose,  when  this  union  ia  delayed  for  a 
few  hours  ?  and  how  many  houra  ?  I  have  seen, 
in  a  case  of  removal  of  the  mamma,  primary  adhe- 
sion perfectly  fail  at  all  points  when  the  lips  of 
the  wound  were  not  brought  together  till  twenty- 
four  hours  after  the  operation  ;  ;md  yet,  in  the 
same  wound,  the  same  adliesion  perfectly  succeed 
at  those  points  where  the  union  was  secured  by 
stitches  on  the  day  of  the  operation.  On  the 
other  hand,  I  have  known  the  wound  made  in 
vaginal  lithotomy  in  the  human  female  not 
allowed  to  be  closed  for  twenty-fours  after  the 
operation,  and  yet  unite  entirely  by  the  first  in 
teution. 

{10.)  Duration  and  Management  of  Scro-san- 
guinolent  Oozing. — In  some  wounds,  particularly 
of  a  large  kind,  a  serous  or  rather  aero-sanguinolent 
exudation  or  oozing  takes  place  for  some  time  after 
the  openttion.    The  fart  is  well  known  to  surgeons 
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as  the  cauae  of  the  red  staining  of  their  dressings  ; 
but  few  of  them  condescend  upon  the  general 
duration  of  this  discharge.  Velpeau  speaks  of 
this  exudation  as  rarely  wanting  "  during  the  first 
or  second  day"'  after  operations,  and  soiling  the 
dressing,  the  napkins,  and  sometimes  even  the 
whole  thickness  of  the  pillows.  Professor  Lister 
remai'ks,  that  this  discharge,  which  he  considers 
to  be  the  serum  of  the  liquor  sanguinis,  "  soaks 
the  dressing  during  the  fii-st  twenty-foiu"  hours."* 
According  to  Mr.  Sjino,  on  the  other  hand,  the 
discharge  ceases  "  from  eight  to  twelve  hours  after 
the  wound  is  inflicted."^  If  the  practice,  therefore, 
be  followed,  of  not  closing  the  wound  before  that 
time  has  elapsed,  then  the  reddish  secretion  or 
exudation  will  have  terminated.  If  any  quantity 
of  it  become  locked  up  and  accumulated  between 
the  lips  of  the  wound,  it  wili  act  there  as  a  foreign 
body,  so  far  preventing  theii-  apposition,  and  con- 
sequently their  adhesion  at  tlit;  point  of  collection. 

'    Fdpeau — See  hU  "  Mideuiae  Opiratoire,"  t«ai,  i,  p,  340, 
'  Litter. — See  his  article  on  ampulatino  in  Holmes'  "  Sjb- 
tem  of  Surgery,"  vol.  iii.  p,  64. 

■  Si/mf.—"  Principles  of  SiUKery,"  1863,  p.  40. 
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I  have  lieard  it  argued  that  ligature  threads  are 
of  use  as  forming  tracks  along  which  this  tiuid  may 
escape.  If  so,  then  the  tracks  of  the  metallic 
needle  and  thread  used  in  acupressure  must  also 
perform  exactly  the  same  function  ;  but  with  this 
great  difference  in  their  favour,  that  being  usually 
removed  in  from  ten  or  twenty,  to  forty  or  fifty 
hours  after  the  operation,  they  are  not  retained, 
like  the  ligatures,  as  foreign  bodies,  for  a  period 
much  beyond  that  which  suffices  to  serve  for  the 
supposed  function  of  conduits.  Some  of  the  older 
surgeons  washed  the  surfaces  of  their  wounds, 
before  closing  them,  with  tiu^entine,  alcohol,  etc., 
using  these  fluids  apparently  for  the  purpose  both 
of  restraining  immediate  liaemon'hage  from  the 
smaller  ailcries  and  veins,  and  preventing  all  sub 
sequent  red  effusion  and  oozing.  They  averred 
that  primary  union  was  promoted  also  by  such 
stimulating  applications.  I  have  seen  the  fluids 
named  freely  applied  in  very  lai^  woimds, 
oozing  apparently  suppressed  by  them,  and  pri- 
mary  union  follow ;  but   perhaps  the  foitunate 
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applications  as  from  their  use.  It  may  be  that 
some  haBmostatic  fluids,  either  liquid  or  aeriform, 
will  yet  be  found,  capable  of  restraining  minor 
discharges  and  oozings,  and  promoting  primary 
union ;  but  at  present  the  best  application  of  the 
kind  that  we  know  of  is,  as  I  have  already  said, 
an  abundant  douche  of  water  passed  over  the 
wound  before  its  ultimate  closure. 

(11.)  The  Wound  to  he  formed  so  as  to  avoid 
the  Retention  of  Fluids. — When  aiming  at  the 
union  of  any  operative  wound  by  the  first  inten- 
tion, due  care  should  always  be  taken  to  shape 
the  wound  in  such  a  way  as  to  avoid  the  mis- 
chance of  blood,  or  of  serous  or  other  fluids,  col- 
lecting in  the  cavity  or  between  the  lips  of  the 
wound.  In  other  words,  the  position  in  which 
the  patient's  body  is  to  lie  during  the  few  days 
succeeding  the  operation  is  to  be  taken  into 
account,  and  the  wound  in  consequence  so  shaped 
and  directed  that  its  lowest  and  most  dependent 
part  gives  perfectly  free  egress  to  any  fluid  that 
may  tend  to  accumulate  within  it  It  is  better 
and  safer  freely  to  divide  the  skin  at  this  depen- 
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deat  part  for  an  additional  inch  or  more,  than  run 
the  risk,  from  its  non-diviaion,  of  any  accumulation 
of  fluid  in  the  cellular  tissue  there,  or  in  the  lower 
part  of  the  wound.  In  making  these  remarks,  I 
have  a  special  view  to  the  removal  of  mammary 
and  other  tumoura.  In  dissecting  out  a  diseased 
mamma,  I  have  sometimes  observed  the  wound  at 
itfl  dependent  part  left  deeper  within  than  with- 
out—a condition  that  almost  inevitably  ends  in 
the  failure  of  primary  adhesion  in  the  lowest  part 
of  the  wound,  and  too  often  abo  throughout  the 
rest  of  it.  When,  after  the  removal  of  the  mamma, 
the  resulting  gash  was  of  such  a  form  that  no 
mere  extension  of  the  lower  end  of  it  would  make 
a  dependent  opening,  I  have  seen  again  the  bis- 
toury thrust  through  the  skin  and  cellular  tissue 
at  the  lowest  edge  of  the  internal  wound,  with 
the  result  that  the  small  but  sufficient  vent 
obtained  by  this  perforation  prevented  all  accu- 
mulation of  fluid  within,  and  led  to  union  of  the 
whole  wound  by  the  first  intention.  The  same 
object — namely,  the  prevention  of  the  mischance 
of  the  accumulation  of  fluids  between  the  lipa  of 
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wounds— is  now  attained  in  amputations  when 
particular  methods  of  dismemberment  are  followed. 
For  example,  in  Mr.  Teale's  method  of  amputation 
by  double  rectangular  flaps,  the  free  exit  of  all  fluids 
from  the  interior  of  the  stump  is  so  far  secured  by 
the  resulting  wound  always  having  a  dependent 
position.  Professor  Bouisson  of  Montpellier  some 
years  ago  recommended  that  in  amputation  and 
other  wounds  the  arterial  ligatures,  instead  of 
being  allowed  to  traverse  the  interior  and  mouth 
of  the  wound,  should  be  separately  bijought  out 
through  the  substance  of  the  flap.  After  each  liga 
ture  is  tied,  he  attaches  a  needle  to  its  free  extre 
mity,  and  carries  it  straight  through  the  tissues 
from  the  point  of  application  to  the  nearest  point 
of  the  cutaneous  surface.^  By  this  proceeding  he 
expects  to  promote  the  chances  of  primary  union 
between  the  lips  of  the  wound,  seeing  these  lips 
are  thus  not,  as  usual,  kept  separate  and  irritated 
at  any  point  or  points  by  the  presence  of  the  arte- 
rial ligatures.  If  either  the  collected  ligature- 
threads  of  a  wound,  or  its  acupressure-wires,  were 

*  Boitisson. — See  his  "  Tribut  k  la  Chirurgie,"  torn.  L  p.  447. 
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brought  in  this  way  tlirough  one  suitable  depen- 
dent perforation  in  the  sides  or  flaps  of  the  wound, 
a  transit  might  Bometimes  be  gained  for  any  oozing 
discharge,  and  tlie  chances  of  primary  union  in 
the  lips  themselves  so  far  promoted. 

(12.)  The  Inclomre  of  Air  to  he  avoided. — 
In  closing  lai'ge  wounds,  particularly  large  ampu- 
tation-wounds, it  is  further,  I  am  inclined  to 
believe,  a  matter  of  great  moment  to  bring  the 
flaps  most  carefully  together  from  below  upwards, 
BO  as  to  preclude  the  possibility  of  a  small  collec- 
tion or  collections  of  atmospheric  air  being  left  in 
the  depths  or  between  the  approximated  sides  of 
the  wound.  I  fancy  that  I  have  seen  the  flaps 
brought  together  first,  and  chiefly  along  their 
edges,  so  that  a  quantity  or  quantities  of  air 
were  left  lodged  within.  Like  any  other  foreign 
body  which  keeps  the  opposed  walls  of  the  wound 
from  approximating  and  touching  perfectly,  air, 
even  in  small  qtiantities  and  bubbles,  will  as  cfi^ec 
tually  prevent  primary  adhesion  at  the  parts  or 
points  at  which  it  is  located  as  the  same  bulk  of 
dead  solid  materials  would. 
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(13.)  The  maintenance  of  the  Coaptation  of 
the  Siik's  of  the  Wound^Whiht  it  is  thus  a  great 
and  indispensable  indication,  to  free  the  surfaces  of 
the  wound  from  all  foreign  matters  that  can  possibly 
prevent  them  from  coming  everywhere  and  at  eveiy 
point  into  close  and  accurate  contact,  it  is  some- 
times necessary,  also,  by  the  position  and  muscular 
rest  of  the  wounded  part — by  the  use,  if  requisite, 
of  slight  bandages — and  by  supporting  sponges  or 
light  pads  placed  externally — to  retain  the  opposed 
surfaces  in  the  same  close  contact  till  they  are 
glued  together  with  sufficient  streugth.  In  other 
words,  it  is  necessary,  not  only  to  place  the 
sides  of  wounds  in  accurate  contact,  but  it  is 
necessary  also  to  keejJ  them  thus  in  accurate  ap- 
position. The  attainment  of  this  object  is  greatly 
promoted  by  using  sutures  or  stit«hes  of  sufficient 
extent ;  and  if  the  stitches  be  made  by  metallic 
sutures  planted  so  broad  and  deep  as  to  embrace 
the  sides  of  the  woimd  to  the  amount  of  half  an 
inch  or  more,  bandages,  plasters,  and  di'cssings 
are  very  seldom  required.  The  mere  atmospheric 
pressm-e  keeps  the  sides  of  a  wound  in  contact 
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when  once  its  lips  are  accm-ately  closed  and  s 
up  with  an  adequate  number  of  metallic  sutures. 
(14.)  The  necessity  of  Absolute  Rest. —  When 
a  wound  ia  desired  to  be  healed  by  the  first 
intention,  the  next  great  indication  after  its 
perfect  closure  ia  rest — perfect  rest.  All  kinds 
of  movement  of  the  part,  alike  by  the  patient 
and  by  the  surgeon,  must,  as  far  as  possible,  be 
avoided.  For  the  first  hours,  or  even  for  the  first 
days,  after  its  sides  are  placed  in  apposition,  the 
plastic  adhesions  between  the  opposite  surfaces  of 
the  wound  are  so  delicate  and  so  friable  as  to  be 
easilydamagedandbroken  up  by  motion  orpressure; 
and  any  disturbance  or  ruptiu-e  of  these  adhesions, 
at  a  point  however  limited,  is  liable  to  spread  its 
irritation  to  the  neighbouring  parts.  Any  move- 
ment, or  lifting  of  the  stump  for  the  inspection  of 
the  wound,  or  any  pressure  upon  it  by  the  fingers 
of  the  surgeon  or  nurse,  is  ever  apt  to  produce 
slight  and  yet  disastrous  lacerations  between  some 
parts  of  the  adherent  surfaces.  Hence,  for  some 
days,  all  touching  and  fingering  of  the  sides  or 
vicinities  of  recent  wounds  should,  as  far  as  pos- 
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.  sible,  be  strictly  avoided  and  forbidden.  In  exa- 
mining the  wound,  the  surgeon  should  use  his 
eyes  as  much  as  is  necessary,  but  not  his  fingers. 
He  may  look  at  it,  but  not  touch  it ;  inspect  it, 
but  not  move  nor  handle  it.  The  plastic  processes 
of  nature  in  the  healing  of  many  a  wound  have 
been  upset  by  the  neglect  of  this  simple  and  all 
important  principle.  In  the  treatment  of  frac- 
tures every  practical  surgeon  acknowledges  and 
strictly  acts  upon  the  law  of  enforcing  absolute 
rest,  in  order  to  ensure  the  re-union  of  the  divided 
bones.  The  same  practical  principle  is  of  as  great 
importance  in  the  re-union  of  soft  as  of  hard 
parts — of  flesh-wounds  as  of  bone-wounds.  The 
meddlesome  dressing  of  wounds,  as  still  practised 
by  many  surgeons,  sets  this  principle  utterly  at 
defiance — more  particularly  when  followed,  as  it  is 
by  some,  daily,  and  with  much  muscular  move- 
ment and  handling  of  the  wounded  limb  or  part. 
Yet  there  are  few  facts  more  certain  in  surgery 
than  this,  that  the  local  dressings  commonly  ap- 
plied to  large  wounds  are  not  only  utterly  unne- 
cessary, but  truly  injurious. 
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(1 5.)  The  general  Inutility  o/DressiTtgs.—the 
fewer  local  dressings  and  applications  we  require 
to  place  about  a  wound,  the  greater,  indeed,  is  the 
chance  of  its  successful  repair  and  immediate  re- 
union. I  believe,  in  other  words,  that,  after  the 
aides  and  edges  of  a  wound  are  properly  approxi- 
mated and  adjusted  with  its  metallic  stitches, 
the  best  dressing  as  a  general  rule,  is — nothing, 
absolutely  nothing.  I  have  seen  full  and  test- 
ing proof  of  this  in  the  large  wounds  left  by 
excision  of  the  mamma,  in  ovariotomy,  in  opera- 
tions for  ruptured  perineum,  etc.  We  have  not 
easily  the  power  of  applying  any  dressings,  or 
ointments,  or  lotions,  to  cases  of  vesico-vaginal 
fistula,  immediately  after  they  are  operated  upon ; 
and  it  is,  perhaps,  fortunate  that  it  is  so;  for, 
probably,  these  vesico-vaginal  wounds  close  by 
primary  union  with  the  comparative  certainty 
I  and  in  the  large  proportion  which  we  see  in 
I  practice,  greatly  because  we  are  shut  out  from 
l  intermeddling  with  them,  therapeutically  or  sur- 
rgjcally,  after  they  are  once  stitched  up.  We 
cannot  overload  and  overheat  them,  as  was  too 
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often  done  in  former  times,  in  dressing  external 
wounds  with  complex  layers  of  ointments,  pled- 
gets, straps,  rollers,  crosses,  caps,  etc.  Even  a 
dressing  of  charpie  and  cold  water  to  a  recent 
wound  is,  perhaps,  more  hurtful  than  useful. 
It  busily  unmakes  what  nature  is  busily  makiiig 
— a  crust  along  the  edges  of  the  closed  wound. 
If  the  lips  of  it  threaten  to  become  red  and  irri- 
tated or  inflamed,  then  we  may  apply  to  them 
cold  water,  or  still  better,  cold  air.  I  have  found 
that  occasional  streams  of  cold  air  directed  upon 
the  wound  or  its  vicinity  from  a  pair  of  bellows 
prove  both  most  beneficial  locally,  in  keeping 
down  morbid  heat  and  irritation,  and  are  most 
grateful  to  the  feelings  of  the  patient^  When 
the  surface  of  the  wound  is  thus  left  uncovered, 
we  have  an  opportunity  of  at  once  ascertaining 

'  Cold  air  at  a  local  application. — The  Bedfttdvo  effects  of  a 
stream  of  cold  air  upon  an  inflamed  jiiat  ore  well  exhibited  under 
other  drcumstaiicoa  also,  as  in  some  forms  of  acalda,  burning,  etc., 
when  occa.'donall;  its  influence  proves  moet  beneficial  and  sooth- 
ing. Carbonic  add  gas  ia  still  more  decidedly  anMsthetic  in  its 
local  application  to  abraded  and  wounded  surfaces  of  the  body. 
See  Note  in  Appbudu  No.  TI.,  on  the  anieathetic  and  healing 
effects  of  carbonic  acid  when  applied  to  open  ulcers  and  woundp. 
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the  accession  of  redness  or  swelling  in  any  part  of 
it,  and  of  relaxing  or  snipping  any  particular 
suture-thread  that  may  bo  oflFering  to  produce 
traction  or  irritation.  We  can  do  this  without 
putting  the  patients  to  the  annoyance  and  pain  of 
forcibly  lifting  or  raising  the  dressings  from  the 
site  of  the  recent  and  tender  wound — entangled, 
as  these  dressings  are  always  apt  to  be,  with  the 
ends  of  the  ligature -threads,  and  with  dried  dis- 
charges gluing  them  to  the  newly-cut  surface. 
This  absence  of  all  coverings  further  frees  their 
thoughts  from  the  dread  of  the  renewal  and  chang- 
ing of  the  dressings  themselves  from  time  to  time 
^a  source  of  terror  of  which  some  patients,  as 
M.  Velpeau  correctly  observes,  are  aJmost  as  afraid 
as  they  are  of  the  operation  itself.'  The  aban 
donment  of  all  dressings  whatever  saves  the 
patient,  I  repeat,  alike  fi^m  any  suffciings  and 
from  any  fears  attached  to  the  removal  of  them. 


Veljmtu. — Sec  his  "  Mcdecint  Oirfratoite,"  torn.  i.  p.  343. 


CHAPTER  IX. 

Retkospective  Notices  of  the  Primary  Local 

Dressing  of  Wounds. 

In  the  history  of  surgery  few  things  are  more 
strange  than  the  revolutions  that  have  taken  place 
in  the  local  primary  treatment  of  wounds.  In 
Greek,  Roman,  Arabian,  and  mediaeval  European 
surgery,  aU  chances  of  the  union  of  operative 
wounds  by  the  first  intention  were,  as  we  have 
already  seen  (p.  12),  systematically  set  aside  by 
the  presence  on  their  surfaces  of  the  inevitable 
sloughs  which  wei-e  produced  by  the  caustics  and 
cauteries  employed  to  stem  the  attendant  haemor- 
rhage. The  non-union  of  recent  wounds  was  if 
possible  stiU  more  assured  by  the  stimulant  and 
irritating  salves  and  balsams  that  were  busily 
heaped  upon  all  their  raw  surfaces  whether  they 
liad  been  previously  cauterized  for  haemorrhage  or 
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not  But  hot  irons  were  even  sometimes  applied 
to  portions  of  wounds  which  were  not  bleeding. 
Thus,  Ambrose  PariS  himself  recommends,  in  the 
first  dressing  of  amputation-wounds,  that  the  actual 
cautery  be  applied  to  the  ends  of  the  bones, 
because—  he  argues — they  have  been  "  tainted" 
by  "  the  saw  ajid  the  app^dse  of  the  aire.'"  In 
Park's  time,  and  for  long  afterwards,  all  gunshot 
wounds  were  especially  reckoned  as  tainted  or 
poisoned  "  by  reason  of  the  gunpoudcr."  John  de 
Vigo,  who  particularly  insisted  on  this  doctrine 
with  regard  to  the  "  vcnenate"  nature  of  gunshot 
wounds,  recommended  dl  such  wounds  to  be 
burned  or  cauterized  with  "  oyle  of  elders  boyling 
hot"  ("fei'venti  oho  sani6«cino")."  War  is  full 
of  horrors,  but  surely  in  these  ancient  daj^a  its 
horrors  must  have  been  intensified  by  the  very 

'  Amirote  Pari. — See  hia  "  Workes,"  Engliah  edit,  p.  462. 
One  scarcely  wonders,  after  such  treatment,  when  Paii  adJa,  in  re- 
ference to  the  burned  and  Bcaling  ends  of  the  bones,  "  You  shall 
thinke  jou  and  the  patient  have  exceedingly  well  performed 
your  ports  if  they  foil  nway  at  the  Uurtyotb  day  after  the 
amputation." 

'  Viffo. — "Opera  in  Chirurp*,"*  lih  iii.,  tratt.  S,  caji.  3.;  and 
English  translation,  p.  182. 
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idra.  that  those  that  were  struck  with  shot  or 
bullet  were  to  have  their  wounds  dressed  with 
boiling  oiL  Par^  ingenuously  relates  how,  by 
a  happy  chance,  his  eyes  were  opened  to  the 
gross  and  cruel  character  of  this  established  treat- 
ment ;  and  the  tale  is  one  full  of  therapeutical 
instruction  even  to  us.  In  the  year  1536  he 
accompanied  the  French  army,  under  the  High 
Constable  Montmorency,  to  the  north  of  Italy ; 
and  at  the  siege  of  the  castle  of  VUlane  there 
were  many  wounded  on  both  sides,  chiefly  with 
bullets.  At  their  first  dressing,  these  cases  were 
treated  by  all  the  surgeons  of  the  army  on  Vigo's 
plan,  namely,  by  filling  as  full  as  they  could  the 
wounds  made  by  gunshot  with  tents  and  pledgets 
dipped  in  the  scalding  oil  of  elders.  But  "  it 
chanced  on  a  time,"  says  Pare,  "  that  by  reason  of 
the  multitude  that  were  hurt,  I  wanted  this  oyle. 
Now,  because  there  were  some  few  left  to  be 
dressed,  I  was  forced,  that  I  might  seeme  to  want 
nothing,  and  that  I  might  not  leave  them  undrest, 
to  apply  a  digestive  made  of  the  yolke  of  an  egge, 
oyle  of  roses,  and  tui"pentinc.     I  could  not  sleepe 
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all  that  eight,  for  I  waa  troubled  in  minde,  a 
the  driissing  of  the  precedent  day  (which  I  judged 
unfit)  troubled  my  thoughts;  aud  I  feared  that 
the  next  day  I  should  finde  them  deati,  or  at  the 
point  of  death,  by  the  poyson  of  the  wound, 
whom  I  had  not  dressed  with  the  scalding  oyle. 
Therefore  I  rose  early  in  the  morning,  I  visited 
my  patients,  and,  beyound  expectation,  ]  found 
such  as  I  had  dressed  with  a  digestive  (or  oint- 
ment) onely  free  from  vehemencie  of  paine,  to 
have  had  good  rest,  and  that  their  wounds  were 
not  inflamed  nor  tumifyed :  but,  on  the  contrary, 
the  others  that  were  burnt  with  the  scalding 
oyle  were  fcaverish,  tormented  with  much  paine, 
iiud  the  parts  about  their  wounds  were  swolne. 
When  1  had  many  times  tryed  this  in  tUvers 
othern,  I  thought  thus  much,''  adds  Pare,  "  that 
neither  I  nor  any  other  should  ever  cautmze  any 
wounded  with  gunshot.'"     How  strikingly  and 


'  Parf. — See  hia  "  Workes," 

Caif  of  Ounthot  Wound  i 

hff  Pari. — In  ILl-  same  chapter 
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1  a  SeaUiih  JfoiUman  mentioned 
iu  wliii^li  Ambruse  Pard  iletAils 
■necessity  of  tronting  gnnabot 
liukc  "'jle,"  he  IoUb  UU  reftders, 
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eloqueatly  does  this  simple  story  prove  to  us  that 
some  of  tliu  orthodox  practices  in  ancient  times — 

"  I  having  foUowed  many  warrea,  aiid  been  deteined  as  Cliiruigion 
in  besoiged  citties,  as  Mete  tind  Eesdin,  hod  observed  iiiaaj  UiiiigB 
under  five  kings,  whom  I  »erveil  with  dilLfc-ence  and  content." 
Ue  adds,  that  he  bod  '*  foand  very  many  wonnds  made  ia  the 
fleshy  parta  by  gnnshot,  aa  easily  cured  as  other  wounds,  which 
bee  made  by  contueiug  things  ;"  and  in  illuatration  he  adduces 
-the  case  of  n  Scottish  patient  of  hi»,  tliut  perhaps  a  Scottiali  writer 
may  be  eieused  for  citing.  "  For  proofe  whereof,"  saya  ho,  "  I 
will  Mt  downe,  that  which  I  not  long  agone  observed  ia  a  Scot- 
tish nolilemiui,  llie  Eorle  of  Gordon,  Lord  of  Acliindon,  wliom 
I  cored  at  the  appointment  of  the  Qucene  Mother.  He  was  shot 
through  both  liis  tbighes  with  a  pistotl,  the  bone  being  not  hurt 
Dor  touched  ;  and  yet  the  32  day  after  the  wound  he  was  per- 
fectly healed,  so  that  hee  lind  neither  feaver  nor  any  other  eymp- 
tome  which  t^me  upon  the  wound.  Whereof  there  are  worthy 
witnesses,  tlie  Archbishop  of  Oksco,  the  Scottish  umbassadour, 
FmuviB  Brigart  and  Jolm  Altine,  Do<:torB  of  Physicke,  as  also 
Jomee  Guilemeau  the  Kind's  chirai^on,  ajid  Gilts  BuiKrt,  a.  Scot- 
tish chirurgion,  who  all  of  theiu  woitdrvd  that  this  gentleman 
was  BO  soone  heoleil,  no  ikcride  medicine  being  applyed-" — 
{Pp.  410,  411).  There  were,  let  me  aild,  several  surgeons  of  the 
name  of  Bisset  or  Brisset,  connected  with  Edinburgh  in  the  six- 
teenth centuij-.  One  of  them  waa  professional  attendant  npon 
the  queen  of  James  Y,,  and  in  the  royal  disbuiEements  we  find 
paid,  in  April  1642,  "  to  Anthone  Biissett,  sumirgeaue,  for 
laubouris  done  be  him  to  ye  Qiiciiis  grace,  itx.  lib."  (see  Pitcaim's 
"Crimlual  TiiaU  in  Scotland,"  vol.i.  p.*325).  The  case  in  which 
p[»n5  citfs  Giles  Bissct  as  a  professional  wiliiowi  ciruld  not  have 
ficcurrcd  till  ihirly  or  more  years  subsequently,  ns  Adani  Oordoii 
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and  perhaps  also,  let  me  add,  some  in  our  time — 
may  have  the  double  character  of  l>eing  both  uu- 
natiiral  and  cruel ;  and  yet  how  difficult  has  it 
proved  in  all  ages  to  change  readily  any  surgical 
practice  that  had  once  become  established. 

In  the  ancient  primary  dressing  of  wounds, 
after  they  were  duly  cauterized,  stimulating  and 
detersive  applications  were  for  the  most  part  im- 
mediately applied  to  them,  to  promote  and  hasten 
their  sloughing  and  "  mxmdification."  These 
applications  consisted  of  aU  possible  forms  of 
powders,  ointments,  liniments,  waters,  etc.,  made 
out  of  complex  farragoea  of  all  possible  kinds  of 
substances.  The  substances  were  chiefly  mineral 
and  vegetable ;  but  the  animal  kingdom  also 
yielded  its  due  quota.  For  instance.  Pare  himself 
specially  lauds  the  oil  of  whelps  as  a  detergent 
application  to  recent  wounds,  particularly  to  gun- 
shot wounds.  "  This  oyle,"  says  he,  "  hath  a 
wonderful  force  to  asswage  paine,  to  bring  the 

of  AuduDdunn  only  went  to  Paris  is  the  year  1573.  [SeeTeii' 
let's   "  Pnpiers  d'EtJit  relatife  a  I'Hisloiie  de  VEcoeae  an  XVI'. 

Siicle,"  torn.  v.  p.  221.) 
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wound  to  suppuration,  and  cause  the  faUing  away 
of  the  eschar."  And,  in  consequence  of  his  praise 
and  publication  of  it,  "  almost  all  chirurgions,"  he 
adds,  "  have  uaed  and  daily  doe  use  it  with  happy 
suecesse."  He  tella  xm  further,  that  "  with  much 
iutreaty  and  expcnce"  he  originally  obtained  the 
receipt  for  it  fixim  "  a  certaine  chii-urgion  wondrous 
famous  for  curing  these  wounds."  It  was  made  by 
boiling  in  four  pounds  of  oil  of  lilies  two  new-bom 
"  whelpe.s"  (catellos)  placed  alive  in  the  oil,  with 
one  pound  of  earthworms,  and  afterwards  adding 
three  ounces  of  Venice  turpentine  and  one  ounce 
of  aqua  vit(s}  Par^  had  the  honesty  and  courage 
to  publish  the  receipt  for  making  this  and  other 
topical  medicines  for  wounds ;  and  similar  receipts 
were  published  by  some  of  the  older  surgeons. 
But  in  the  professional  works  of  others,  the 
modes  of  preparing  their  wound -waters,  ointments, 
etc.,  were  sedulously  and  systematically  concealed, 
though  theu"  alleged  virtues  were  loudly  and  pom- 
pously lauded. 

'  Oil  of  melpi.—Se>:  Park's  "  Workes,"  pp.  400,  433,  433  ; 
or  Latin  edit,  p.  340,  etc, 
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We  have  already  seen  (p.  15),  that  after  cau- 
terization began  to  be  abandoued,  and  the  Ugatuitj 
of  arteries  to  be  used,  common  cut  and  operative 
wounds  continued  still  to  be  elaborately  dressed 
upon  their  raw  surfaces  by  various  mechanical 
and  medicinal  applications.  Every  large  wound, 
at  its  first  dressing,  was  carefully  and  artieticaliy 
stuffed  and  plugged  to  its  very  bottom  with  tents 
and  pledgets,  and  stimulating  drugs  and  balsams  ; 
and  the  sides  and  lips  of  the  wound  were  thus 
effectually  kept  from  all  chance  of  adhesion. 
The  surgeon  attempted  to  do  everything  by  the 
mystery  and  cunning  of  his  art ;  and  nature  was 
allowed  to  do  nothing.  The  amount  of  dressings 
and  applications  accumulated  upon  wountls  was 
something  formidable,  even  in  a  simple  numerical 
point  of  view.  Tlius,  less  than  a  century  ago, 
Mr.  Bromfeild,  one  of  the  most  distinguished 
operators  of  his  day,  "  Surgeon  to  her  Majesty 
and  to  St  George's  Hospital,"  London,  in  de- 
scribing the  management  of  a  stump,  recommends 
some  twelve  or  more  different  series  of  appli- 
cations to  Ik;  laid  upon  it  at  its  primary  dressing ; 
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namely,  Ist,  dry  Knt  on  tlie  boue  ;  2d,  a  circular 
piece  of  old  Holland  to  lie  within  the  skin  of  the 
stump,  or  on  the  cut  muscles ;  3d,  dry  lint  ap- 
plied on  the  outaide  of  this  piece  of  linen  to  fill 
up  the  cavities  in  the  stump ;  4th,  a  little  flour 
on  this  bit  of  cloth;  or  on,  5th,  another  super- 
imposed layer  of  Unt,  which  may  also  be  assisted 
in  ita  corapresaion  by  applying — 6th,  a  soft  bol- 
ster of  tow  on  the  lint ;  7tb,  small  pledgets  of 
digestive  ointment  spread  on  lint,  and  appbcd  to 
the  edges  of  the  stimip ;  8th,  a  large  general 
pledget  of  digestive  ointment,  or  lint ;  9  th,  a  com 
press  of  tow;  10th,  straps  of  leather  and  cloth 
spread  with  adhesive  plaster,  and  crossed  over  the 
end  of  the  stump  like  the  rays  of  a  star  at  its 
centre,  and  kept  in  their  places  by  passing — 1 1th, 
a  slip  of  sticking-plaster,  spread  on  leather,  round 
the  whole  stump,  so  as  to  prevent  any  of  the 
points  getting  loose  ;  12th,  the  usual  amputation- 
cap  '  of  Fabricius  Hildanus  drawn  over  the  stump 


*  Ampulatiim-eaji. — In  hie  "  Commenbiries  on  the  Surgery 
of  the  War  in  Portugal,  Spdin,  el«.,  from  1808  to  1815,"  Mr. 
Guthrie  laconically  and  concisely  slates  the  era  of  the  disoppeiiT- 
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SO  as  to  envelope  it,  and  secured  by — 13tb,  a  roller 
wound  over  it  from  the  end  of  the  stump  loosely 
upwards,  with  strings  sewed  to  the  cap,  and  fas- 
tened round  the  body.' 

Two  or  three  great  revolutions  in  the  local 
dressing  and  primary  treatment  of  wounds  have 
taken  place — in  English  surgery  at  least — since 
the  days  of  Bromfeild.  First,  the  dressings  are  no 
longer  applied  to  the  insides  and  raw  interiors  of 
the  wound,  but  now  only  to  their  external  or 
cutaneous  surface,  and  after  their  lips  ai-e  closed. 
8econdly,^&  dressings  themselves  have  diminished 
gradually  in  numbers  and  complexity.  Many 
Bur^eal  authorities,  however,  still  practise  the  dress- 
ing of  stumps,  for  example,  after  their  edges  are 
stitched  together,  with  a  variety  of  additional  ap- 
plications :  as  sticking-plasters ;  a  layer  of  lint 
spread  by  some  with  ointment ;  pledgets  or  cover- 
ings of  loose  lint  or  charpie  ;  and  a  superincum- 


ance  of  anptitation-capH  from  English  aargicol  practice  as  foUowa  : 
"  Wben  the  war  came  well  in,  Btump-caps,  a»  they  vere  called, 
went  out,  being  worse  than  useless." — {P.  73  of  6th  edit.) 

'  Brmnfeild — "  Chirurgical  Observations  and  CaseB,"  1773, 
vol.  I  p.  174. 
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bent  roller  or  bandage.  Otliers  advise  the  wound, 
after  it  is  stitched  or  jjlastered,  or  both,  to  have  a 
dressing  of  wetted  lint  laid  on  it  with — and  per- 
haps ofteuer  without— a  layer  of  oil-silk,  or  gutta 
percha  bandaged  upon  it  But,  thirdly,  another 
revolution  is  begun,  and  will  in  all  probability- 
soon  rapidly  extend — namely,  the  practice  which  I 
have  advocated  in  the  last  cliapter,  of  shutting  up 
amputation  and  other  large  wounds  with  appro- 
priate stitches,  and  then  applying  "  nothing — abso- 
lutely nothing."  I  have  for  many  years  past 
wjtnesaed  the  good  effects  of  this  management  in 
all  wounds  in  obstetric  surgery.  Two  of  the  most 
able  and  enlightened  provincial  surgeons  of  Eng- 
land have  warmly  testified  to  the  superiority  of 
the  practice  in  general  surgery,  as  in  amputations. 
[  allude  to  Mr.  Tcale  of  Loeds,  and  tn  Dr.  Hum- 
phry of  Cambridge. 

In  his  essay  on  Amputation,  Mr  Teale  ad- 
duces strong  evidence  of  the  success  which  has 
attended  this  operation  in  his  hands ;  and  in  refer- 
ence to  the  dressing  of  the  resulting  wound  ob 
serve-s,  that  after  its  lips  are   stitched   together, 
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"  the  stump  ia  laid  on  a  pillow  over  which  a  large 
sheet  of  gutta-perclia  tissue  lias  been  spread.  No 
dressing  whatever  (he  adds)  is  required  in  the 
early  part  of  the  treatment.  A  light  piece  of  linen 
or  gauze  is  thrown  loosely  over  the  stump  and 
pillow,  and  these  are  protected  from  the  pressure 
of  the  bed  clothes  by  a  wire-work  guard."' 

In  some  observations  on  the  treatment  of 
woimdfi,  published  in  the  British  Medical  Journal 
for  October  1860,  Dr.  Humphry  remarks,  "  It 
is  well  known,  that  wounda  of  the  face  com- 
monly heal  up  in  their  whole  length  by  first 
intention.  This  is  due,  in  great  measure,  to  the 
vital  qualities  of  the  parts ;  and  in  some  de- 
gree, also,  I  apprehend,  to  the  fact  that  they  are 
usually  exposed  to  the  air,  their  edges  being  held 
iu  contact  merely  by  sutures.  Fop  some  years  we 
have  atlopted  this  plan  after  amputations,  and  all, 
or  nearly  all,  other  operations.  The  integuments 
are  united  by  sutures  placed  at  intervals  of  about 
(in  inch  ;  and  the  wound,  as  well  as  the  adjacent 

'  TtaU. — "  AnipuUtiaii  by  a  Long  and  a  Short  Rectangular  i 

Flu|>,'  p.  ^^^^H 
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surface,  is  left  quite  exposed  to  tlie  aii' ;  no  plaster, 
bandage,  or  tlreesiiig  of  any  kind  being  placed 
upon  it.  The  advantages  of  this  mode  of  treat 
ment  are  very  great.  All  the  irritation,  the  gall- 
ing pressure,  the  retention  of  heat,  and  other 
inconveniences  resulting  fexim  bandages  and  plas- 
ters, are  thus  avoided.  The  edge  of  the  wound 
and  the  surrounding  skin  being  uncovered,  the 
eye  can  take  cognisance  of  what  is  going  on ; 
and  we  can  cut  a  stitch  here  and  there,  when  re- 
quired, can  keep  the  part  clean,  or  take  other 
measures  without  difficulty.  Forasmuch  aa  no 
dressings  are  applied  there  are  none  to  be  removed. 
The  suifering  which  used  to  be  -caused  by  the 
dressing  of  wounds  after  operations  is  got  rid  of. 
In  many  cases  I  do  not  touch  the  wound,  except 
for  the  purpose  of  removing  the  sutures,  from  the 
day  of  the  operation ;  and  several  patients,  who 
have  undergone  amputation  under  chloroform, 
have  told  me,  that  neither  during  the  opera- 
tion, nor  subsequently,  did  they  experience  any 
pain  whatever.  We  decidedly  have  more  fre 
quent  union    by  first    intention  than   wlien  we 
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were  in  the  habit  of  applying  dressinga  to  the 
wound." ' 

One  circumstance,  more  perhaps  than  all 
others,  has  chiefly  contributed  to  the  great  prac- 
tical advances  which  medicine  and  midwifery  have 
accomplished  duiiug  the  present  century.  That 
circumstance  consists  in  the  full  recognition  of 
the  all-aufficient  powers  of  nature  in  the  removal  of 
various  formidable  diseases  and  complications  that 
were  formerly  imagined  to  be  removable  only  by 
the  efforts  of  art ;  whilst,  in  many  others,  we 
acknowledge  that  art  only  assists  nature,  does 
not  replace  her, — is  her  servant  and  not  her  mas- 
ter. Practical  surgery  is  imdergoing  a  similar 
change  in  many  respects,  and  specially  in  the 
treatment  of  wounds.  It  is  becoming  more  and 
more  an  acknowledged  general  principle,  that  the 
best  mode  of  treating  wounds,  really  and  simply 
consists  in  placing  them  in  the  best  conditions  for 
the  act  of  adhesion  to  go  on.  "  In  the  dark  ages 
of  surgery,"  to  quote  the  words  of  Dr.  Macartney, 

Uum}>hrg. — See  Ihe  "  Britisb  Medical  Joumnl,"  Oct.  1860, 
p,  840. 
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■'  nature  was  allowed  to  have  aa  little  share  as 
possible  in  the  cure,  in  order  that  the  more  might 
be  done  by  art ;  and  it  is  to  be  feared  that,  even 
in  the  present  day,  surgeons,  in  other  respects  well 
informed,  still  imagine  they  effect  the  union  and 
restoration  of  parts,  in  a  direct  manner,  by  the 
means  which  they  employ ;  whereas  all  that  the 
beat  surgeiy  can  accomplish,  is  to  place  parts  in 
the  most  favourable  circumstances  for  carrying 
on  reparative  operations.  If  wounds  had  no  na- 
tural tendency  to  heal,  of  what  use  would  be 
operations  of  any  kind  ?  What  wonld  be  gained 
by  placing  the  ends  of  a  fractured  bone  in  con- 
tact ?  It  is  nature,  not  the  surgeon,  that  unites 
them.  Of  what  advantage  would  it  be  to  tie  an 
artery,  if  the  parts  did  not  take  on  themselves  the 
charge  of  permanently  closing  the  vessel  ?  Sur- 
gery, as  an  art,  consists  in  the  performance  of 
mechanic  actions ;  but,  as  a  science,  in  knowing 
what  is  accomplished  by  nature,  and  under  what 
circumstances  her  operations  may  proceed  witli 
the  gi-eatost  facility." ' 

1  llncaniu-i/. — See  Lib  "  Treiitise  on  Infliuiiuialiim,"  1 838,  p.  1 05. 
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In  glaucmg  backwards  into  the  past  history  of 
surgery,  it  is  both  startling  and  humiliating  to 
lind  how  rarely  and  imperfectly  the  powers  of 
nature,  in  the  primary  union  of  wounds,  are  either 
acknowledged  or  acted  upon.  Galen,  in  one  of  his 
best-kuowu  works,  makes  an  observation,  which 
is  full  of  interest,  in  relation  apparently  to  the 
wounds  of  the  Roman  gladiators  of  his  time  ;  for 
he  tells  us,  that  any  one  might  see,  in  many  of 
those  who  fought  daily  in  single  combat,  very 
largo  wounds  uniting  or  agglutinated,  without  any 
phlegmon,  so  that  by  the  second  or  fourth  day 
they  were  completely  healed.'  In  another  of  his 
treatises  Galen  lays  down,  with  much  accuracy, 
two  or  tliree  of  the  chief  rules  for  healing  wounds, 
particularly  Hesb  wounds,  by  the  first  intention, 
and  states,  that  after  the  lips  of  divided  parts  are 
brought  together  by  sutures  or  by  Jihulce,  it  is 
nature  herself  which  agglutinates  the  divided 
pai'ts  and  restores  them  to  their  piistine  unity.' 

'  Galni. — "  Openi,"  Kuhii'a  eJiL,  vol.  i.  {Dt  Hethodo  M«- 
liriidt),  p.  378. 

'  tiiilen'e  trtatm^U  of  incited  jeoundt  of  soft  jxn'lt. — Sec  hii 
"  0|nTii,"    Kiihn'B   cdil.,   vnl.   i,   p.   385,  or  "  Ara  Xfdiai,"  wp. 
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Diinng  tiie  subsequent,  however,  and  long  mediieviil 
era  of  surgery,  the  powers  of  the  body  in  tlie 
healing  and  union  of  wounds  seem  to  have  become 
less  and  less  trusted  to  by  practitioners  of  surgery, 
most  of  whom  came  appai'eutly  to  believe  that 
everything  was  cfl'ected  by  art.  The  fact  itself, 
however,  that  wounds  of  no  small  size  and  depth 
heal  spontaneously  and  rapidly,  was  again  estab- 
lished and  acted  upon  two  or  three  centuries 
ago,,  not  by  the  orthodox  surgeons  of  the  time, 
but  by  the  cliaiiatana  and  tlrummer-boys,  who 
were  used  —  often  in  a  concealed  manner  —  to 
treat  the  many  swonl-woiuids  that  were  the  re- 
sult of  the  common  and  fashionable  duelling 
of  these  days.  They  were  generally  at  hand  to 
suck  these  duelling  wounds  and  stabs,  and  having 

xiii.  In  this  chapter  he  Tecommendfi  the  lips  of  woiuids  to  hejlut 
brought  properly  together  ;  ttcondl'/,  to  l)e  kept  together  j  thirdlg, 
all  foreign  bodies  to  be  carefully  removeJ  from  their  interior  ; 
nnd  fourthli/,  the  wounded  part  itstlf  to  be  protected  by  dcsiu- 
caata.  Tliese  rules  of  Oalen  I'cgiudinjj  fleith-woutidit  are  repealed 
ill  spirit  by  John  d«  Vigo,  "  Oper«  in  Chiruii^ia,"  lib.  Jii.,  tract. 
i,,  c«p.  1  ;  Ti^utlius,  "  Institutiunes  Chiiurgicw,"  Hb.  ij.,  cap.  4  ; 
Par^,  "  Wurkcs,"  pp.  325  nnd  382  -,  Fallopius,  "  Ojiera  Omnia," 
linmisii.p,  176;  elc. 
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cleared  them  of  blood,  and  brought  their  edges 
together,  they  plastered  them  over  with  chewed 
paper  or  other  inuocuoua  and  unirritating  appli- 
cations.^ The  grave  contemporary  surgeons  spoke 
of  these  marvellouB  and  mysterious  cures  as  the 
result  possibly  of  magic,  at  all  events  of  "  secret 
dressing ;"  for  the  idea  of  a  deep  or  extensive 
wound  healing  without  some  kind  of  artificial 
dressing,  was  to  their  minds  a  surgical  impossi- 
bility. They  believed  in  no  cures  that  were 
not  effected  by  the  direct  power  and  interfer- 
ence of  surgery.  Some  quacks  appeared,  at  dif- 
ferent times,  curing  wounds  by  primary  adhesion, 
through  the  application  to  them  of  linen  wetted 
with  water,  as  has  been  extensively  practised  in  our 
own  times.*    But  all,  or  almost  all,  who  granted 

'  Snctmt  of  duelling  and  other  wourtdi. — See  on  lliis  subject 
liamotte'a  "  Traiti  complet  de  Cliinirgie,"  p.  22,  ntc.  ;  John  Bell's 
"  Principlus  of  Surgery,"  fiwt  edit,,  voL  L  p.  32  ;  etc.  etc 

'  Water-dreuing  afvurundi. — In  modem  timeB  many  BurgeoOB, 
both  in  Europe  andin  America,  adopted  tlie  planof  applying  to  all 
recent  wounds,  after  they  were  closed,  layers  or  compreases  of  linen 
or  lint  wetted  with  cold  water ;  some  renewing  thia  application  of 
water  at  short  intervals  ;  others  keeping  up  its  applitation  by 
ft  cfiilimiouB  Byetem  of  iiTigation  ;  am!  others  again  mainlaiiiirij; 


SURGICAL  W0UNU3. 


that  water  had  any  such  effect,  maintamed  that  it 
must  be  "  charmed"  or  "  blessed"  water,  endowed 

the  state  of  nioiature  by  incaaing  the  wound,  in  ita  wetted  state, 
in  an  inipenueable  covering  of  oil-Bilk.  In  this  laat  and  commoD 
mode  the  water-dresaing  becomes  almoRt  at  once  changed  into  a 
kind  of  fomentation  or  poultice  ;  and  even  in  the  two  first  modei 
the  w&tcr  applied  is  neceaearily  not  of  a  lower  temperature 
than  the  Bwronnding  air,  provided  that  air  ia  allowed,  in  conse- 
<|UOttce  of  the  wound  being  left  uncovered,  free  acceaa  to  the 
wound  and  ita  vicinity.  The  only  advantage  of  water  over  air 
as  an  application  to  wounds  is,  that  it  is  a  better  conductor  and 
consequently  a  better  abstractor  of  caloric.  But  any  wound  may 
bo  irrigated  with  air  aa  well  as  with  water.  In  Germany,  the 
practice  of  applying  compresses,  wet  with  cold  water,  to  wounds, 
has  been  greatly  lauded  by  Eem,  Klein,  Walther,  and  othera. 
The  attention  of  British  snigeons  was  especially  called  to  the 
subject  by  the  late  Dr.  &lacaitney  of  Dublin.  Id  hb  "  Treatise  on 
Inflammation,"  in  addition  to  the  evidence  of  some  charlatans,  he 
quotes  Fallopiua  as  strongly  recommending,  in  the  year  1660, 
the  use  of  natural  water  as  a  fruitful  source  of  success  in  wounds  ; 
Pdazzo,  as  having  published  in  1570  a  book  on  the  true  method 
of  curing  wounds  by  simple  water  applied  with  hemp  or  fUu 
(aqua  timpUH  el  frustulU  lit  canaalie  etl  lino)  ;  and  Lamorier 
in  1732,  OB  asserting  that  there  were  few  wouuds  that  could  not 
be  healed  by  the  use  of  common  water.  He  adduces  also  the 
teetiniony  of  Caldani  of  Padua,  and  Danter  of  Gotlingen,  in 
favour  of  the  practice.  According  to  him  Borons  Percy  and 
Larrey  also  used  it.  He  cites  these  and  other  authorities  for 
the  purpose  of  showing  that  the  late  Professor  Kem  of  Vienna 
was  wrong  in  liaving  claimed  the  creilit  of  inventing  water-dress- 
ing, though  he  distinguiehed    himself  by  being    the  »trenuous 
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through  magic  with  medicinal  powers.'  Incanta- 
tions and  sorcery  were  believed  in  as  healing 
agents,  but  nature  was  not  believed  in.  Then 
came  oue  strange  episode  in  this  history,  during 
which  nature  was  entirely  and  successfully  en- 
trusted with  the  cure  of  some  wounds,  and  yet  art 
wiis  strangely  busy,  and  claimed  the  credit  of  it.  I 
allude  to  the  so-called  sympathetic  cure  of  wounds,* 

advocate  for  the  cinployiuent  of  it  in  wounds  and  ulcera,  aud  in 
the  other  treatment  of  surgical  operations. — See  Dr.  Macartney's 
"  TVeatiBe  on  Inflammation,"  pp.  185-187. 

'  Charmed  water. — I  have  ekewhero  given  some  account  of 
the  former  use  of  chanued  water  in  our  own  country,  as  a  BUp- 
pused  medicinal  and  siu^cal  a^^ent  (sec  the  "  Pivceeditigs  of  the 
Society  of  Antiquaries  of  Scotland,"  vol.  iv.  p.  211).  Lately  a 
patient  £i\>ni  the  Highlands  informed  lue,  that  one  of  the  game- 
keepers upon  their  estate,  after  having  liad  hia  inflamed  eyes  vainly 
treated  on  orthodox  surgical  principles  for  a.  considerable  time, 
Ht  last  got  well  whilat  using,  as  a  local  application  to  them, 
wat«r  given  to  him  l>y  the  "  wise  woman  "  of  the  district  When 
interrogated  as  to  whether  it  wus  simple  water  alone,  he — like 
one  of  the  old  learned  surgeons — stoutly  maintained  Ihat  it  was 
not ;  and  when  further  questioned,  what  there  was  in  it,  he 
unawvred,  "  there  were  woi-dt  in  it."  A  charm  had  been  uttered 
over  it,  and  the  "  words"  disaolved  in  the  watja'  were,  in  the  High- 
lander's estimation,  the  cause  of  hia  cure — and  not  the  water  itself. 

'  S^mj-nthtlic  cure  of  iBoantla, — See,  for  esaiuplo,  Pnpin  "  De 
c  Syinpnlheti™,"  raiiB,  J614  ;   Sir  Kenclm  llighy's  "  Dis- 
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when  the  womwls  were  closed  aod  left  untouched, 
and  the  powders,  ointments,  etc.,  commonly  used 
in  the  treatment  of  the  womids,  were  vicariously 
and  industriously  applied  to  the  weapons  that  made 
the  wounds,  in  the  form  of  the  unguentum  arma- 
rium,^ etc.,  or  to  the  towels  and  clothes  stained 
with  the  blood  that  had  flowed  from  them. 

Notwithstanding  the  rare  and  shadowy  glimpses 
of  the  truth  seeu  and  taught  by  a  few  occasional 
surgical  authorities,  it  was  only  very  slowly  and 
very  reluctantly  that  the  general  profession  allowed 
itself  to  cretlit  and  trust  the  reparative  powers  of 
nature  alone  in  the  closure  of  large  wounds.  They 
had  no  real  faith  in  the  healing  qualities  of  the 
coagulable  lymph,  fibrine,  or  "  balsam"  (as  it  was 
sometimes  termed),  which  nature  formed  on  re 
cently  wounded  8uifai:ea.  Thus  we  have  already 
seen  O'Halloran,  only  some  one   hundred  years 


atuiae  loucliing  the  Cure  of  Wounds  hy  the  Powder  of  Symimtby," 
London,  1 660  ;  «lc.  etc. 

'  Cjufuentiim  armarium. — Varioiu  CM»f a  were  jiulilinhed  upon 
thi»oinQiieDtl>TRoT>en(161S),Sefviiu  (1642),  Bartholin  (1(162), 
Becker  (16S4),  etc  See  Pottal's  "  UiMoin  dv  I'Aitatoniie  vt  ie 
la  Chinugie,"  lom.  vi.,  parlie  it,  p.  815,  etc. 
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ago,  denoimeing  as  impossible  the  imion  of  a 
wound  of  an  inch  in  length  within  three  days 
(see  ante,  p,  15).  But  during  the  intervening 
century  a  wonderful  change  has  swept  over  the 
mind  of  the  profession  on  this  question.  The 
reparative  powers  of  nature  in  the  closure  of 
wounds  have  become  more  and  more  acknow- 
ledged, and  her  own  healing  action  more  im- 
plicity  relied  upon  in  practice.  All  the  olden 
forma  of  meddlesome  interference  with  her  in  her 
work  have  become  comparatively  abandoned  and 
denounced  in  the  primary  treatment  of  wounds. 
Surgeons  have,  in  short,  in  a  great  measure  trans- 
ferred their  professional  allegiance  from  the  sur- 
gery of  art  to  the  surgery  of  nature.  And  truly,  as 
was  long  ago  observed  by  that  wayward  professional 
genius,  Paracelsus,  nature  is  the  real  physician 
of  wounds.  "  It  is,"  writes  he,  "  the  nature  of 
the  body  —  flesh,  bones,  and  nervous  parte  — 
to  contain  within  itself  an  original  and  innate 
balsam,  which  is  endowed  with  the  faculty  of 
curing  wounds  and  punctures,  and  every  breach 
of  continuity.     It  ie  tlie  natural  balsam  wliich 
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conglutinatea  fractured  bones ;  it  ia  the  natural 
balsam,  eouccaled  in  the  tiesh,  whieh  heals  the 
flesh-wound.  And  so  every  part  of  the  human 
body  contains  within  it  the  power  of  healing; 
that  ifl,  it  possesses  within  itself  its  natural  physi- 
cian, who  repairs  the  breaches  of  continuity. 
Wherefore,  let  the  chirurgeon  remember  that  it  is 
not  he  that  cures  wounds,  but  the  balsam  which 
exifita  in  the  body.  It  is  then  no  light  mistake 
if  the  physician  ascribe  the  cure  to  himself.  For 
the  sole  duty  of  the  chirurgeon,  and  the  sole  busi- 
ness of  chinu-gery,  is  to  aid  the  natural  cure  of 
the  injured  part,  by  preventing  the  wound  £rom 
being  irritated  by  external  agencies,  and  by  pre- 
venting the  curative  power  of  the  balsam  from 
being  interfered  with,  that  so,  with  the  help  of  the 
physician,  it  may  perform  ita  functions  unhindered. 
To  speak  correctly,  therefore,"  adds  Paracelsus,  "  he 
who  is  the  good  guardian  of  the  balsam  is  the 
good  chirurgeon  {bonus  halsami  custos  bonus  chy- 
rurgus)."^ 


'  Poracfltuit, — Sec  hin  "  Cliinirgia   Magna,"    1630,   tract  i 


CHAPTER  X. 
Is  NOT  THE  Acupressure  more  difficult  than 

THE  DeLIGATIOK   OF  ARTERIES  ? 


Every  new  practice  in  the  hands  of  the  surgeon 
is  more  or  less  difficult  merely  because  it  is  new, 
and  because  he  is  not  yet  familiarised  in  the 
employment  of  it.  As  compared  with  the  com- 
mon and  established  use  of  cauteries  and  caus- 
tics, the  practical  difficulties  couneeted  with  the 
deligation  of  arteries,  accoi-ding  to  the  modes 
in  which  it  was  first  proposed  by  Pare,  formed 
in  themselves  early  and  strong  obstacles  to  its 
introduction.  Indeed,  numerous  olden  practi- 
tioners and  authors,  as  Fallopius,'  Woodall/  Sal- 

>  FaUopina. — "  Actio  htec,  iniiuam,  difficilis  eat,  neqne  tA> 
omnibua  opportune  ftt,  r[iioniam  banc  nisi  optimi  anatomici 
perficere  non  poBsonf  —  (Opera  Omnia,  torn,  ii.,  tract,  vii, 
cap.  10.) 

'  WoottitU. — "  There  is  great  care  to  lie  lind  to  the  Rrest  veine 
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mon,'  Nuck,'  aud  others/  advert  to  the  diffi- 
culties connected  with  the  application  of  the 
ligature  as  not  only  great  in  themselves,  but  as 
almost  prohibitory  of  the  adoption  and  employ- 
ment of  the  practice.  But,  in  the  course  of  time, 
the  process  of  deligation  has  been  much  improved 
and  simplified  ;  and  the  same  will  probably  hold 
true  of  acupressure.     Other  and  simpler  means  of 

and  artery — namely,  thnt  thon  take  them  up  and  pierce  them 
thorow,  OBil  make  strong  ligature  about  them,  which  mast  be 
speedily  done,  if  thuu  canst  do  it ;  but  at  first  I  fearc  thou  vilt 
miBse." — [The  Surgeon's  Mate,  p.  159.) 

'  SeUtaoJU — "  Ambrose  Parey,  lib.  iL  cap.  20,  used  this  way 
after  mputation  ;  hut  it  is  very  tro-nblesom,  and  not  mightily 
approved  of  now." — (Are  Chinirnica.  By  William  Salmon,  MJ3., 
living  at  the  Great  House  by  Black-Friei&Stairs,  London,  p. 
771.) 

'  Nuci: — "  Ciini  hie  modus  admodnm  sit  molettns  et  palienti 
dolorificufl,  ilium  omnino  improbamiis." — (Opcrationes  et  Eiperi- 
menta  Chirurgica  Autonii  Nuck,  Med,  Doct,  in  Academic  Lug^ 
dnno-Batavil  Medicinal  Anatomica}  Profeeeoris,  necnon  Colle^ 
ChiruTgici  Prteaidia,  edit  nov.,  p,  163.) 

•  Other  objector*  to  the  ligature  on  the  ground  of  itt  diffeuUy. 
— See  ScrjeantrCliimtjjeon  Wiseman's  "  Chimrgical  TreBliseB," 
p.  453  ;  Read's  "  Treatise  of  the  Firat  Part  of  Chimrgerie,"  p. 
12  i  Mihlea'  "Elements  of  Surgery,"  p.  175.  See  also  some 
remarks  on  this  subject  in  Dr.  Thomson's  "Lectnres  on  Infli 
mation,"  p.  272. 


applying  the  needle  than  any  which  I  have  pro- 
posed will  very  probably  be  suggested  by  others, 
and  consequently  the  process  be  rendered  even 
stiU  simpler  and  safer  than  it  ia  at  present. 

In  its  present  condition,  however,  most  of  the 
surgeons  who  have  tided  it  have  found  it  as  easy, 
at  least,  as  the  ligature.  After  using  acupressure  in 
two  eases  of  amputation  of  the  forearm,  Dr.  Greig 
of  Dundee  wrote  me  that  he  found  the  needles 
"  applied  quite  as  easily  as  the  ligature."  "  The 
process  (says  he),  so  far  as  I  have  tried  it,  is  the 

simplest  that  one  can  imagine It  is 

really  surprising  how  very  little  pressure  is  required 
to  stop  Ijleeding  from  !Ui  sirtery.  ...  In  giving 
directions  for  securing  the  vessel,  you  advise  the 
surgeon  to  place  the  forefinger  over  its  bleeding 
mouth,  ete.  Now,  you  will  find  it  much  better, 
when  you  have  a  flap,  to  keep  the  forefinger  of  the 
left  hand  on  the  skin  side,  and  use  the  thumb. 
You  feel  the  vessel  beating  between  the  thumb  and 
the  forefinger,  and  you  can  introduce  the  needle  in 
the  dark." 

In  the  first  case  of  amputation  in  wliich  Dr. 
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Handyside  used  acupressure,  he  had  to  undertake 
the  operation  at  a  distance  in  the  country,  and 
improvised  some  long  "  darning"  needles  into  acu- 
pressure implements  for  the  occasion.  He  fixed 
knobs  of  black  sealing-wax  upon  the  heads  of  them 
to  facilitate  their  introduction.  At  that  time  the 
two  easier  modes  of  effecting  acupressure  by  com- 
mon short  seiving  needles  had  not  yet  been  thought 
of.  But,  in  order  to  show  that  Dr.  Handyside 
found  no  difficulties  in  the  appUeation  of  acupres- 
sure even  with  the  long  needles,  let  me  state  in  a 
few  words  his  case — which  was,  in  other  respects, 
a  very  interesting  one — and  then  quote  the  com- 
ments which  he  has  himself  published  on  it  in 
reference  to  the  question  of  the  relative  facility 
or  difficulty  of  acupressure  and  deligation. 


CasbVIU. — Amputationo/the  Upper  Third  of 
the  Thigh  for  Traumatic  Spreadiiig  Gangrene. — 

The  patient  received  a  very  severe  lacerated  wound 
of  the  leg,  with  compound  fracture  of  both  bones, 
from  a  loaded  waggon  running  against  him  down 
a  steep  incline.  Gangrene  supervened,  and  in  five 
days  afterwards,  when  Dr.  Handyside  was  sum- 
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monetl  from  town  by  Dr.  Todd  of  Dysart  to  see 
him,  he  found  the  patient  delirioua  and  prosti-ated ; 
the  mortification  ha<l  reached  the  knee,  and  was 
spreading  upwards ;  the  inguinal  glands  were  much 
enlarged,  and  the  lymphatics  of  the  limb  tense ; 
the  pulse  rapid,  weak,  and  irregular ;  and  the  skin 
cold  and  clammy.  Dr.  Handyside  performed 
amputation  of  the  thigh  immediately  below  the 
trochanters,  and  arrested  the  bleeding  from  four 
divided  vessels  by  as  many  needles.  Two  of 
the  vessels  were  relieved  from  acupressure  at  the 
twenty-fourth  hour,  and  the  other  two — one  of 
them  being  the  femoral  artery  at  its  giving  off  of 
the  profunda  branch— at  the  forty-ninth  hour. 
The  swollen  lymphatic  glands  suppurated,'  it 
would  seem,  and  after  a  few  days  the  pus  was 
partly  discharged  downwards  through  the  centre 
of  the  cicatrix,  the  stump  being  elsewhere  "  firm 
and  solid,"  and  partly  from  two  incisions  made  with 
the  bistoury  by  Dr.  Todd  through  the  recent  ad- 
hesions. Notwithstanding  aU  the  unfavourable  cir- 
cumstances of  this  ease,  "  the  line  of  cicatrization 

'  Formation  of  put. — ''  Bttween  the  fifth  and  ninth  days  after 
the  operation,"  observes  Dr.  Haiidyride,  "  purulent  coUectionB 
had  formed.  These,  however,  seemed  due  to  the  previous  irritn- 
tion  and  swelling  in  the  lymphatics  in  the  upper  third  of  the 
thigh  and  the  inguinal  glfliida — the  deep,  ptohably,  as  well  as 
the  snperficial^^ependent  on  the  spreading  of  the  gangrene." 
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of  the  flaps  was,"  to  use  the  words  of  Dr.  Todd, 
"healed  by  first  intention;"  and  in  twenty-one 
days  the  patient  was  in  excellent  health,  and  had 
a  cast  of  his  stump  taken  in  plaster. 

The  woodcut  (Fig.  14)  shows  the  shape  of  the 

FIft  1*. 


Fig,  14.  Stump  after  AmpataCian  of  the  Thigh  below  the  Trochanters, 
■howiug  the  direcHoiu  of  the  ronr  ncapressuro  needles  that  were 
ogod  (HaailysiJe). 

restilting  stump,  and  the  directions  in  which  the 
needles  passed  to  secure  the  four  arteries,  which 
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were  the  femoral  (F),  and  apparently  the  obtur- 
ator (0),  and  two  ischiatic  branches  (/,  I). 

This,  as  I  have  said,  was  the  first  time  Dr. 
Handyside  had  ever  used  acupre^ure,  and  yet,  in 
his  interesting  published  account  of  the  case,  he 
states  : — "  The  performance  of  acupressure  seems 
to  me  to  be  free  from  all  difficulty."  "  The 
hfemorrhage,"  he  adds,  "  from  the  divided  vessels 
was  arrested  with  greater  expedition  in  this  way 
than  by  the  ligature  ;  for,  in  closing  the  bleeding 
orifices  by  needles,  I  wholly  dispensed  with  an 
assistant ;  and,  in  employing  needles,  I  further 
effected  a  saving  of  blood,  as  well  as  of  time.  We 
may,  hence,  reasonably  conclude  that  the  shock  to 
this  patient's  system  was  thereby  very  probably 
lessened,  and  his  recoveiy  promoted."' 

An  accomplished  country  surgeon.  Dr.  Turner 
of  Keith,  has  had  an  opportunity  of  using  acu- 
pressure in  two  or  three  amputations.     "  I  con- 

'  Dr.  Handytide't  cote  of  amputation  of  the  thigh  for  gan- 
grenf. —  See  the  "  Edinburgli  Medical  Journal,"  December  1860, 
p.  504,  raid  his  reprint  of  tLe  case  with  a  note  from  Dr.  Todd 
appcndiHl, 
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aider  (be  writes  me  tUree  years  ago)  acupressure 
as  at  once  efficient,  easij  of  application,  and  con- 
aervativc ;  and  I  will  never  again  employ  the 
ligature  where  this  method  can  be  adopted."  "  In 
addition  (Dr.  Turner  more  lately  ^vrites  me)  to  its 
chief  recommendation,  youi-  method  has  other  and 
not  unimportant  advantages  over  the  ligature — it 
is  most  easy  of  application,  and  admits  of  being 
quickly  applied.  It  thereby  saves  blood  to  the 
patient,  and  to  the  operator— especially  if  his 
light  be  bad,  as  it  often  is  with  us  Gideon  Grays — 
pokings  with  the  hot  sponge,  slackenings  and 
tightenings  of  the  tourniquet,  and  even  exploratory 
cuttings  with  the  scalpel  for  the  source  of  the  riverj 
to  say  nothing  of  the  loss  of  temper  liable  to  occur 
in  the  course  of  the  search  with  the  assbtant,  with 
or  without  cause.  I  have  always  applied  the 
needle  in  the  way  you  first  proposed,  introducing 
it  from  without,  passing  it  over  the  artery,  and 
bi-inging  it  out  on  the  other  side.  I  was  acquainted 
with  your  later  mode  of  adjusting  it  before  my 
last  operation,  but  I  had  only  the  long  needles  at 
hand,  and,  to  say  the   truth,  I  have  found  this 
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method  so  simple  and  efficient,  that  I  should 
hesitate  to  adopt  the  other  instead." 

Speaking  of  the  two  later  methods  of  applying 
acupressure  by  short  needles,'  Mr.  Edwards  has 
observed,—"  Soon  after  this,  Professor  Simpson 
substituted  sewing  needles  for  the  long  pins, 
threading  them  with  wire,  and  applying  them  on 
the  raw  surface  of  the  wound.  He  thus  arrested 
the  bleeding  in  a  case  where  I  removed  a  man's 
arm  above  its  middle  third,  and  after  a  similar 
operation  on  an  infant  The  adult  stump  healed 
by  first  intcution  entirely ;  the  other  almost  en- 
tirely. Since,  Dr.  Simpson  has  again  fm^her 
modified  the  method  of  application  by  adding  a 
wire-loop  to  the  needle  ;  the  latter  can  be  adjusted 
with  very  great  ease  and  rapidity."^ 

Dr.  Handyside,  though  finding  no  special  diffi- 
culty with  the  first  mode  of  acupressure,  has  pub- 
lished hia  opinion  in  favour  of  the  short  over  the 

'  S/ua-l  ntedUe. — See  the  aecoml  nnil  tliinl  methwlB,  already 
I    deecribed  ttt  pp.  Q7  and  130. 

i  SdtcanU. — Si*  the  "  Mtiiicol  Timts  mid  Gazeltt,"  for  Feb- 
'  niiiry  34,  1663. 
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long  needles.  "  Experience,"  be  wiitea,  "  now 
enables  me  to  express  a  decided  preference  for 
short  over  long  needles.  By  the  use  of  the  former 
I  have  found  it  aa  easy  as  by  the  use  of  the  latter 
to  command  the  flow  of  blood  from  the  large  as 
well  as  fixim  the  smaller  arteries.  Transfixion  of 
the  skin  is  thus  avoided — a  material  point  in 
dealing  with  a  texture  weak  in  its  action,  and 
farther  weakened  liy  contact  with  the  knife.  The 
accidental  entanglement  in  my  bands,  unper- 
ceived,  of  two  of  the  wire  threads  in  the  fore- 
going case,  shows,  however,  that  some  care  in 
manipulation  is  necessary.'" 

In  the  present  chapter  I  have  adduced  the 
opinions  and  experience  of  some  excellent  surgeons 
who  were  intimately  and  thoroughly  acquainted 
with  the  ligature  before  they  tiied  acupressure ; 
and  their  statements  will  naturally  have  a  value 
practically  far  greater  than  any  that  I  could  my- 
self ofier  on  the  relative  facilities  or  difficulties  of 
deligation  and  acupressure. 

'  Handi/tide.—Sce  the  "  Edinburgh  Meilicol  Journal,"  Ftb- 
tunry  1862,  p.  TIP. 


CHAPTER   XI. 


Secondaby  ILemorehage— Is  it  more  liable 

TO  OCCUR  WITH  ACUPRESSDHE  OB   WITH  DelI- 
^L    OATION  ? 

Any  one  who  has  been  ia  the  habit  of  witness- 
ing  the  closure  of  vessels  against  haemorrhage  by 
the  ligature  is  liable  to  fall,  against  his  better 
judgment^  into  the  mistake  of  supposing  that  some 
strong  force  ia  necessary  to  secure  arteries  against 
the  mischances  of  primary  and  secondary  bleeding. 
The  mistake  originates  in  the  fact  that,  in  seeing 
the  ligature  applied,  he  sees  much  force  employed 
— so  much  as  will  sometimes  break  a  strong  thread. 
But  the  force  here  used  is,  of  course,  not  the  force 
rer[uired  to  stop  successfully  the  flow  of  blood  along 
the  arter}',  but  the  force  required  to  divide  and 
tear  through  the  two  Inner  coats  of  the  vessel — 


FORCE   OF  CIRCULATION. 


an  effect  which  is  necessary  to  allow  of  the  stran- 
gulated external  coat  being  eaten  through  by 
ulceration,  as  speedily  as  possible.  How  small,  . 
however,  and  delicate  an  amount  of  pressure  is 
necessary  to  close  the  mouth  of  an  artery  against 
the  escape  of  blood  we  know  theoretically  from 
physiological  experiments  upon  the  force  of  the 
current ; '  and  we  daily  ascertain  it  practically  by 
witnessing,  in  operations,  how  veiy  slight  a  touch 
of  the  finger  will  close  temporarily  the  bleeding 
mouth  of  any  large  artery.  In  acupressed  ves- 
sels we  find,  in  the  same  way,  a  comparatively 
small  amount  of  prcssui-e  sufficient  to  occlude 
their  canals,  especially  if  the  pressure  is  applied 
as  directly  as  possible  to  the  vessel,  and  without 
— as  I  have  already  advised  (pp.  56  and  65) — the 
intervention  of  a  cushion  of  elastic  tissues  between 

<  Phi/siologkal  foree  of  the  arterial  eurrcnt. — The  average 
presBUic  which  exists  in  the  btood-curreiit  of  the  laif^  orteriea  of 
the  larger  aninmlB,  and  hence  probably  of  the  human  subject 
aho,  amounta  only  to  a  force  eijual  tu  tlie  raising  af  five  or  bix 
inches  of  merciuy,  or  in  other  words,  to  a  force  equivalent  to  a 
weight  of  about  three  pounds  on  the  square  inch,  (See  Valentin'R 
"Textbook  of  Physiology,"  by  Bcinton,  p.  198;  or  Vierordl'* 
"  Grundrifis  der  Pliysinlogie  dcs  Mcnechcn,"  f.  101.) 
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the  vessel  and  the  needle.  Wlien  thus  used,  the 
mere  simple  compression  of  the  needle  is — it  is 
iw  well  known — as  perfectly  effectual  in  pre- 
inting  primary  hgemorrhage  as  the  mechanical 
laceration  and  tightening  of  the  thread.  "  Inter- 
mediary" hemorrhage,  as  surgeons  term  it,  or  that 
■which — occurring  within  a  few  hours  after  surgical 
operations — is  owing  either  to  all  the  bleeding 
orifices  not  having  been  occluded  at  the  time,  or 
to  some  of  them  being  imperfectly  secured,  is  of 
,  course  as  liable  to  take  place  witli  a  ligature  aa 
'*with  the  needles.  For  in  the  one  ease  as  in  the 
other  the  intermediary  bleeding  is  the  result  either 
of  accidental  oversight  of  the  bleeding  orifices,  or 
of  insufBcient  operative  skill  and  care  in  the 
closmre  of  them.  But  the  question  occiu^ — Will 
secondaiy  haimorrhage,  or  that  form  of  bleeding 
which  occasionally  breaks  out  from  two  or  three 
days  to  two  or  three  weeks  after  surgical  opera- 
tiona,  be  more  liable  to  follow  the  acupressure  or 

deligation  of  arteries  ? 

In  order  to  be  able  to  answer  this  irai>ortant 
[ueation  coiTcctly,  let  us  for  a  moment  consider 


SBCONDAEV    HAEMORRHAGE.  155 

what  are  the  common  causes  of  secondary  hajmor- 
rbage  when  the  ligature  is  employed.  There  are 
some  general  or  constitutional  pathological  states 
liable  to  give  rise  to  secondary  hiemorrhage,  as 
the  scorbutic  diathesis,  morbid  conditions  of  the 
blood  in  which  there  is  deficiency  of  fibrin  or 
plasma,  etc.  These  constitutional  morbid  condi- 
tions are  all  perhaps  equally  liable  to  produce 
secondary  haemorrhage,  whatever  plan  may  be  pri- 
marily employed  to  arrest  it.  But  far  more  fre- 
quently secondary  hsemorrhage  depends  upon  local 
pathological  causes.  The  common  local  causes  of 
secondary  haemorrhage  in  deligation  are  (1.)  ulcer- 
ation and  (2.)  sloughing  of  the  arterial  waUa — 
either  so  rapid  in  point  of  time  or  so  great  in 
point  of  extent  that  the  cavity  of  the  artery  is 
liiid  open  before  its  canal  has  become  adequately 
occluded  at  and  above  the  site  of  the  ligatiu^;. 
"  The  most  frequent  cause,"  says  Dr.  Hodgson, 
"  of  secondaiy  hjemorrhage,  is  the  ulceration 
or  sloughing  of  the  extremity  of  the  artery."' 

'  HodgtoH. — See  hU  "  TrcstiK  on  the  Diseaaes  of  Arteriea 
ami  Veins,"  p.  211. 


Becontlary  haemoiThage  has,  says  Sir  Charles 
Bell,  "two  causes — 1.  The  iilceratiou  of  the 
coats  where  the  ligature  presses ;  and,  2.  the 
Bloughiug   of   the    artery."'      Speaking  of   the 

fects  of  the  ligature,  M.  Manec  states — "  If 
its  pressure  is  too  great,  and  especially  upon  an 
artery  insulated  iu  a  greater  space  than  is  re- 
quired for  the  ligature,  it  [the  artery]  mortifies, 
.ulcerates,  and  opens  before  the  sides  of  it  have 
lered  to  each  other."*     Secondary  hEemorrhage 

may  occur  (observes  Dr.  Druitt)  from  sloughing 
or  from  ulceration  of  an  artery ;  or  from  imper- 
;fect  closure  of  an  artery  when  a  ligature  sepa- 

ites."^  Or,  according  to  Mr.  Syme,  "  if  a  ligature 
has  been  applied,  the  ulceration  by  which  it  is 
fieparated,  if  too  rapid  or  extensive,  may  cause  a 
bleeding  from  three  days  to  as  many  weeks  after 
the  infliction  of  the  injurj-."*  These,  then,  and  other 


I      '  CharUi  Bell. — "  InBtitutes  otSnrgery,"  vot  i.,  p.  61. 
P      '  Xemec. — See  his  "  Treatise  upon  the  Ligatnre  of  Arterie*," 
English  tranalAtion,  p.  132. 

•  Dniitl. — "  The   Surgeon's   Vade   Mecum,"   eighth    edition. 
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8urgical  pathologists,  as  Fergusson,'  Miller,'  Paget,* 
Wise,'  and  others,'  all  more  or  leas  explicitly  and 
correctly  state  that  the  common  local  pathological 


'  Ferifiinon. — "  U  [hBemorrhagK]  may  occur  na  the  result  of 
Biicc«eding  aluughing  ot  ulceration  when  it  U  said  to  be  second- 
ary."— (SjEtem  of  Practical  Surgery,  4tli  edit,  p,  26.) 

'  MiUfr. — "  This  [eecondary  hajmorrhage]  may  be  varioiMly 
induced. — 1.  By  sloughiiig  of  the  arteriikl  tissue.  .  .  2.  By 
ulceration  at  the  time  of  the  ligature's  separation.  .  .  3.  Or  .  . 
ulceration  is  effected  In  the  arterial  cooti  from  without." — (System 
of  Surgery,  p.  412.) 

•  Paget. — "  A  ligature  may  be  accidentally  eeparated  too 
eaily  ;  or  with  over-feeding  the  small  veaseh  of  the  wound  or  its 
granulttlioaH  may  be  oTer-filled,  and  give  way  with  considerable 
bleeding  ;  or  bleeding  may  occur  through  scurvy  or  the  haemor- 
rhagic  diathesis  ;  but  with  these  exceptions  the  sccondaty  htemor- 
ihages  from  woonda  may  be  always  referred  to  slotighing  or 
ulceration  of  the  walls  of  arteries,  or,  much  more  rarely,  of  veins." 
— (Holmes'  System  of  Suigery,  vol.  i.,  p.  604.) 

'  Wm. — "  In  some  cases,  from  some  peculiarity  of  congtitu- 
tion,  from  the  size  and  number  of  the  ligatures,  the  mode  of 
diesung,  etc.,  a  higher  degree  and  greater  extent  of  inflammation 
occurs  in  the  artery  than  is  required  for  the  adhesive  process  ; 
and  a  softening  ulceration  occurring  is  followed  by  secondaiy 
hranorrhage." — (Essay  on  the  Pathology  of  the  Blood  and  ita  con- 
taining vessels,  p.  316.) 

*  Others. — See,  for  instance,  John  Bell's  "  Principles  of  Sur- 
gery," voi  i.,  p,  225  1  Tnivers'  observations  npon  the  ligature  of 
arteries,  in  llie  Loudon  "  Medico-Chirurgicnl  Transactions,"  vol. 
iv.  (1813),  p-  450;  etc.  etc. 
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causes  of  Becondary  haimorrhage  are  ulceration  and 
sloughing. 

But  in  every  case  of  dellgation  there  is  inevi- 
tably, as  we  have  already  seen  (see  Chapter  IV.), 
more  or  less  ulceration  and  sloughing  as  an  un- 
avoidable consequence  of  the  use  of  the  ligature. 
It  is  when  one  or  other,  or  both,  of  these  processes 
proceed  to  a  morbid  excess  and  depth,  that  second- 
ary hsemorrhage  from  the  opened  arterial  tube  fol 
lows.  In  acupressure,  on  the  other  hand,  there  is  no 
lUceration  or  sloughing  whatsoever  of  the  arterial 
tube  ;  its  cavitj*  becomes  obliterated  after  merely 
laying  its  internal  surfaces  in  contact  by  the 
pressure  of  the  needle.  And  hence,  secondary 
haemorrhage  as  the  result  of  its  two  common 
causes— viz.,  ulceration  and  sloughing— should  be 
almost  or  altogether  unknown  when  acupressure 
is  resorted  to. 

In  the  present  limited  state,  however,  of  our 
knowledge  regarding  the  mode  or  mechanism  of  the 
occlusion  of  arteries  by  acupressure,  and  the  time 
required  for  it,  acupressure  has  been  followed  by 
secondary  hjemorrhage  in  two  amputations  out  of 
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the  pretty  long  list  in  which  the  vessels  in  stumps 
have  been  acupreascd.  These  cases  and  their 
cnuses  are,  therefore,  considerations  of  no  small 
moment.  In  the  first  of  the  two,  probably  the 
needle  was  withdrawn  too  early,  and  before  the 
sealing  up  of  the  arterial  tube  was  fuUy  accom- 
plished. In  the  second  case,  the  process  of  in- 
ternal closure  of  the  tube  by  an  internal  plug  and 
cohesion  was  probably  delayed  much  beyond  the 
usual  time  by  the  state  of  impaired  health  and 
impaired  blood  of  the  patient ;  or,  in  other  words, 
by  constitutional  causes.  The  first  has  been 
reported  by  Dr.  Hamilton  in  his  Carlisle  list  of 


Case  IX. — Amputation  of  the  Thigh,  mth 
^'Acvpressure  and  Secondary  HcB^norrhage. —  A 
boy,  aged  five  and  a-half  years,  underwent  primary 
amputation  of  the  thigh,  at  its  lower  third,  for  a 
railway  accident,  which  had  mangled  the  leg. 
Twenty-four  hours  after  the  amputation,  Mr.  Page 
withdrew  the  only  two  acupressure  needles  that 
had  been  required,  when  bleeding  immediately 
occurred  to  the  extent  of  two  ounces.  The  dress- 
inga  were  at  once  removed,  and  the  stump  raised. 
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when  the  hsemorrhage  ceased  There  was  no  ten- 
sion or  reclueSB  of  the  flaps.  The  blood  escaped 
by  the  opening  left  by  the  wires  of  the  acupres- 
sure needles.  Except  at  this  point,  there  was 
union  by  the  first  intention  along  the  whole  line 
of  incision.  For  the  next  two  days,  the  pulse,  as 
on  the  first  day,  was  high,  with  vomiting  and 
much  tossing.  After  a  fit  of  restlessness,  h£emor- 
rhage  recurred  from  the  wound  forty-one  hours 
after  the  withdrawal  of  the  needles.  It  ceased 
under  manual  compression  of  the  femoral  and 
raising  of  the  stump.  "Having,"  says  Dr.  Hamil- 
ton, "adjusted  a  tourniquet  over  the  vessel  high 
up,  I  forcibly  tore  asunder  the  flaps,  which  were 
adherent  from  end  to  end,  except  at  the  small 
orifice  by  which  the  blood  escaped  on  the  26th  ;j 
then  clearing  out  some  newly-formed  clots,  cx-l 
posed  the  bleeding  orifice,  which  proved  to  be 
that  of  the  popliteal.  I  then  passed  a  needle 
under  it,  and  secured  it  in  the  usual  manner. 
The  hemorrhage  being  completely  checked,  the 
flaps  were  approximated  by  four  points  of  wire 
suture.  On  this  occasion  it  was  calculated  that 
between  four  and  five  ounces  of  blood  were  lost." 
There  was  no  recurrence  of  Iiiemonbage.  Sixty- 
nine  hours  after  the  introduction  of  the  needle  it 
was  withdrawn ;  and  within  five  weeks  after  the 
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amputatiou,  tlit-  woimcl  froui  it  waJ5  quite  closod 
and  liealed. 

Perhaps,  in  this  iustaiice,  the  utedles  were 
witbdrawii  too  early — that  is,  within  twenty  four 
hours  after  amputation  of  the  thigh.  More  evi- 
dence, however,  as  I  have  already  aigued,  and 
more  experience,  are  required  on  this  point  before 
any  very  fixed  principles  can  be  laid  down.  Be- 
times 1  shall  have  occasion  to  speak  of  a  case  of 
thigh  amputation,  where  the  needles  were  with- 
drawn in  a  young  child  within  twenty -four  hours, 
and  without  bleeding  following.  In  conversation 
upon  the  preceding  case.  Dr.  Hsunilton  informed 
me  that  he  was  inclined  greatly  to  attribute  the 
second  attack  of  haemorrhage  to  the  little  patient's 
imgovemable  restlessness. 

In  Dr.  Hamilton's  report  of  amputations  at 
the  Carlisle  Hospital,  there  are  given  eleven  cases 
where  the  ligature  was  used,  and  eleven  where 
acupressui-e  was  employed.  Among  tbe  latter 
eleven  there  was  only  the  preceding  ease  of 
secondaiy  hamorrhage.  Among  the  former  eleven, 
where  the  ligature  w;i3  used,  there  were  four  cases 
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of  Becondary  hEemorrhage,  and  two  of  these  WQ 
casea  of  fatal  secondary  hasmorrhage.     In  other 
words,  there  happened  in  that  institution  four 
times  more  casea  of  secondary  hsemorrhagc  from 
the  ligature  than  from  acupreasure. 

Case  X, — Amputation  of  the  Thigh — Second- 
ary HfBmorrkage,  ajlcr  Acupressure. — In  the  case 
of  a  phthisical  young  man,  of  twenty  years  of  age, 
Mr.  Crompton,  the  able  Surgeon  to  the  Binning- 
ham  Hospital,  pexfoiToed  circular  amputation  in 
the  lower  third  of  the  thigh,  on  accoimt  of  severe 
compound  comminuted  fracture  of  both  tibia  and 
fibula — the  result  of  an  engine-tender  having 
passed  over  his  leg.  The  femoral  artery  was  se- 
cured by  an  acupressure  needle,  and  two  small 
muscular  arteries  were  twisted.  After  seventy 
hours  the  stump  was  in  great  measure  united, 
but  there  was  still  pulsation  over  the  needle  near 
its  point  of  exit  Mr.  Crompton,  therefore,  hesi- 
tated about  withdrawing  the  needle,  but,  as  there 
was  considerable  inflammation  and  suppuration  in 
its  track,  he  ventured  to  remove  it.  No  haemor- 
rhage took  place  at  the  time,  but  two  days  after- 
wards Mr.  CVompton  found  four  or  five  ounces  of 
coagulated  arterial  blood  on  the  bed,  and  more 
blood  still  oozing  from  the  depending  part  of  the 
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incisioD.  He  at  once  reintroduced  the  acupressure 
needle  a  little  higher  up,  and  thus  arrested  the 
bleeding  completely.  The  biemorrhage  was  attri- 
buted to  the  patient  having  made  use  of  the  bed- 
pan about  half-an-hour  before.  That  same  day- 
slight  sjTuptoms  of  phlebitis  had  been  noticed. 
Shivering  and  vomiting  soon  followed,  and  the 
patient  became  delirious  at  times,  and  died  of 
pyaemia  on  the  tenth  day  after  the  operation.  On 
examining  the  body,  "  the  extemal  iliac,"  Mr. 
Crompton  writes  to  me,  "  and  the  common  and 
superficial  femoral  arteries  on  tlie  right  side,  were 
found  quite  empty,  even  down  to  the  position  of 
the  needle,  and  the  lining  coat  was  of  its  natural 
colour,  except  at  the  point  of  pressure,  where  there 
was  a  line  of  blue  discoloration.  The  extemal 
iliac  and  common  and  superficial  femoral  veins 
were  filled  with  decomposed  clots  and  sero 
purulent  fluid.  This  state  did  not  extend  into 
the  common  iliac  vein  or  the  vena  cava."  The 
apes  of  the  left  lung  was  "  adherent,"  says  Mr. 
Crompton,  "  containing  several  small  cavitiea 
Around  them,  for  two  or  three  inches,  the  tissue 
of  the  lung  was  filled  with  tubercular  matter." 


In  this  patient,  it  would  appear  tliat  the  in- 
ternal consolidation  and  organisation  of  bloorl  or 
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fibrine  neceasary  for  the  permauent  occlusion  of 
the  injured  ai-tery  had  never  properly  taken  place. 
Whether  thia  deficient  action  was  owing  to  the 
previous  low  state  of  the  young  man's  health,  as 
testified  by  the  tubercular  disease  in  his  lungs,  or 
to  the  depression  resulting  from  the  injury  and 
the  operation,  or  to  some  other  cause,  it  ia  not, 
perhaps,  possible  to  determine.  It  possibly  would 
have  occun-ed  equally  with  the  ligatui-e.  But  an 
important  lesson  in  acupressure  practice  is,  I  think, 
read  to  us  by  this  interesting  case ;  for,  according 
to  the  very  sagacioi^  observation  of  Mr.  Crompton, 
the  pulsation  could  be  felt  going  on  aloug  the 
artery  down  to  the  very  point  of  compression  by 
the  needle ;  and  the  lesson,  I  take  it,  is  this — that 
in  any  doubtful  case,  -w  long  a^  the  arterial  pul- 
sation may  be  felt  or  seen  close  to  the  needle — as 
can  often  be  done  immediately  after  its  insertion— 
we  may  regard  it  as  an  indication  that  perfect 
consolidation  and  permanent  occlusion  have  not 
yet  taken  place,  and  that  the  time  for  the  with- 
drawal of  the  needle  has  not  yet  arrived. 


CHAPTER  XII. 


General  Objections  against  Acupressuke.- 


No  improvcmeut  in  our  profession  has  ever, 
perhaps,  succeeded  witbout,  in  the  first  instance, 
bcdng  more  or  less  strongly  and  strenuously 
I  opposed.  In  consonance  with  this  common 
and  healthy  law,  there  has  been  adduced,  since 
I  first  suggested  it,  a  variety  of  arguments 
against  acupressure,  both  of  a  general  and  of  a 
special  kind. 

Some  of  the  earliest  general  objections  urged 
consisted,  of  course,  of  the  two  old  standard  ob- 
jections, which  are  always  ready  to  be  adduced 
against  every  proposed  innovation  in  practice, 
namely — First,  that  the  proposed  practice  ia  not 
new ;  and,  Secondly,  that  it  is  not  true,  or,  in 
other  words,  will  not  l>e  found  to  have  the  power 
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claimed  for  it — that  power  being  in  this  instance 
the  power  of  arresting  hajraorrhage. 

In  relation  to  the  first  of  these  objections,  I 
think  it  right  to  remark,  that  before  bringing  at 
all  the  subject  of  acupressure  under  the  notice  of 
the  Royal  Society  of  Edinburgh  in  December 
1859, 1  took  occasion  to  look  over  a  great  number 
of  chii-urgical  treatises,  both  ancient  and  modem, 
with  the  full  expectation  of  finding  some  notice  of 
such  a  practice  in  the  past  records  and  suggestions 
of  surgical  science.  Nowhere,  however,  did  I 
meet  with  any  hint  as  to  the  needle  alone  being 
ever    employed    as    a    hfemostatic    compressing 


^  During  1829-30,  M.  Velpeau,  in  some  experi- 
ments upon  dogs,  with  a  view  to  the  cure  of 
aneurism,  tried  to  obliterate  the  course  of  the 
femoral  and  other  arteries,  by  transfixing  or  pierc- 
ing the  cavity  of  the  vessel,  and  leaving  the 
portion  of  needle  which  traversed  the  arterial 
tube  as  a  foreign  body,  around  which  a  coagulum 
might  form.'    In  1831,  and  seemingly  quite  inde- 

Vrlpeau. — Mddecine  Op^ialoire,  tom.  i.  p.  ISB. 
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pendently  of  M.  Velpeau,  Mr.  Benjamin  Phillips 

of  London  performed  a  series  of  similar  expeii- 

mentfl  upon  the  obliteration  of  "*  '*" 

the   tubes  of  ai-teries  in 

etc.,  by  passing  a  common  needle 

through   the  cavities  of    these 

tubes.    When  sufficient  time  wag 

allowed  to  elapse,  he  found  that 

the  needle,  aa  a  foreign  body  in 

the  arterial  tube,  genei-ally  occa- 

Bioned  the  formation  of  a  clot  or     ^*  is-i^iw"""* 

•oupunutnTB  of  Tessela. 

coagulum  around  it,   so  as  to  ■*'^'  Bonqory. 
occlude  the  artery,*  a  result  already  attained,  in 

'  Benjamin  Pkillxpt  on  thr  aaipuneturt  of  arterit*. — See  his 
emay,  entitled  "  A  Series  of  Experiments  performed  for  the  pnr- 
poBe  of  showing  that  Arteriea  may  be  oblitetuted  without  Ligatura, 
Compression,  or  the  Knife,"  London,  1832.  Mr.  Phillipa  etatea 
that  he  performed  hia  esperimenta  with  the  hope  of  diacovering 
some  mode  of  arresting  the  progress  and  effecting  the  <: 
aiieuriBinB,  vritKout  reaortbg  to  the  use  of  the  ligature  of  the 
arterial  tube  involved — having  long  entertained  the  conviction 
that  if  he  could  "  devise  any  mode  by  which  inflammation  might 
be  excited  in  the  parietes  of  an  artery,  that  inflnmmatiim  would 
be  followed  by  coagulation  and  a  conaeqnent  obliteration  of 
the  artery"  (p.  19),  To  add  to  the  sufficiency  of  the  coagu- 
lating and  irritating  effect  of  the  needle  in  the  arterial  tube,  Mr. 
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1826,  by  Sir  Everard  Home  inside  an  aneurismal 
sac  by  introducing  a  heated  needle  into  its 
cavity.' 

Philliia,  in  un  apiwmlix  to  hb  essay,  suggesW  the  application  of 
galvanism  to  the  needlufi,  concaving  that  by  concentrating  the 
galvanic  fluid  thus  mxin  a  given  ^loint  of  a  vessel  he  could  excite 
there  coagulation  and  obliterutive  inflammation.  In  1856,  Cini- 
seUi  collected  together  fifly  caaea  of  aneurism,  which  liad — up  to 
thai  date — heen  treated  by  galvano-puncture,  as  oripnally  eug- 
gested  hy  Mr.  Phillips  and  M.  Guerard.  Twentj*three  of  the 
jiaticnta  were  cured,  twenty  not  cured,  and  in  eeveu  death  bad 
resulted. — (See  Ciniaelli's  essay  "  Sulla  Elletropuntura  nella  Cum 
degli  Aneuriami  ;"  and  Holmes'  "  System  of  Surgery,"  vol.  iii. 
p.  432.)  Tlie  same  principle  of  galvano-puncture  hiia  been  ixsed 
in  Italy  by  Capclletti,  Bertani,  and  Miluni,  to  produce  coagulation 
of  the  blood  in  the  veins  in  cases  of  nirix. — (Sec  the  "  Arehivea 
O^niSralca  da  Midedne"  fur  1848,  torn,  xviii.  p.  228;  and 
Malgoigue's  "  Mfideciue  Opiratoire,"  1853,  p.  160.) 

'  Emrard  Bome't  cate  uf  atlidifiailion  of  the  eoiitenU  of  a 
large  atieuriiai  bjf  the  heaUd  needle. — Tliia  interesting  case  seems 
to  liave  almost  entirely  tiiUen  out  of  notice  in  surgical  literature. 
lu  an  oueurisui  of  the  external  iliac  artety,  Sir  £.  Home  tied 
the  femoral  artery  below  the  sac  ;  but  finding  this  operation  use- 
less, and  the  tiunour  growing,  he  "  was  led  (twenty-eight  days 
afterwards)  to  introduce  a  needle,  to  which  is  given  the  nam« 
of  acH-punctorium,  into  the  centre  of  the  tumour,  where  the 
pulsation  was  mwt  violent,  and  the  fluid  state  of  the  blood 
most  distinctly  felt ;  the  needle  was  passed  through  a  small  ori- 
fice in  a  bar  of  sl«el  three  inches  long,  the  skin  of  llie  thigh 
was  guarded  hy  cork,  and  the  needle  was  heated  through   the 
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It  is  scarcely  nccesaaiy  to  observe  that  these 
experiments  and  suggestions  of  Velpeau,  Phillips, 
and  others'  with  transfixing  needles,  were  founded 

mediniu  of  the  »ti.'Bl  hy  n  »i<mt  lamp."  After  this  was  continued 
for  fifteen  minates,  the  pulsation  in  the  tumonr  was  diminished  ; 
and  in  half  ait  hour,  oft^r  Home  ^a,  ihe  throbbing  in  the  sac 
was  reduced  to  an  undulation.  After  six  ilaye,  and  again  aStet 
ten  mote  days,  the  needle  was  a  second  and  third  time  used 
with  the  heated  plate  in  the  same  manner.  On  the  third  trial 
after  the  needle  "  had  been  immersed  twenty  minutes,  the  pulsa- 
tion all  at  oni^  etopped,"  and  never  returned,  and  the  aneurismal 
tumour  "  to  llie  feel  appeared  solid."  Sia  days  subsequently,  the 
limb  became  cold,  and  gnuluallj  more  distinct  sj-mptoma  of 
mortification  in  it  began  to  ap^iear  ;  but  had  nut  increased  much 
when  the  patient  died,  thirt)--six  days  nfter  the  last  employment 
of  the  needle.  On  dissection,  the  contents  of  the  aneurism  were 
found  solidified.  "  The  upper  portion  of  the  sac  occupied  &  part 
of  the  cavity  of  the  pelvis,  and  by  ita  pressure  prevented  the 
blanches  of  the  internal  iliac  artery  from  supplying  the  thigh 
wifli  blood." — (Bee  drawings  of  the  aneurism  and  its  solidified  con- 
tents, and  of  the  foliated  structure  of  ih«  blood  coagulated  by  the 
heated  needle,  in  Rates  111  and  IV.  of  the  "  Philosophical  Tran- 
sactions of  the  Boyal  Society  of  London"  for  1826,  p.  189,  tqq.) 
*  AeujmTUttire  of  veurU  b^  otkert. — H.  Velpeau  states,  that 
U.  Nivert  and  M.  Amiissat  had  repeated  his  experiments  upon 
acupuncture  of  arteries,  but  Amuseat  did  not  obtain  i««alte  to 
concluuve  as  his  own. — [See  his  MMecine  Opfratoire,  torn.  i. 
p,  128.)  Sir  Robert  Corewell  informed  Mr.  Phillips,  that  he 
assisted  M.  Amussal,  and  that  the  experimeuls  "  had  been 
deemed  inconclusive." — (See  Phillips'  Essay,  p.  63.) 
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on  entirely  a  different  principle  from  needle-com- 
pression. They  were  instances  of  the  acupuncture 
of  vessels,  and  not  of  the  acupressure  of  them. 

The  plan  of  using  a  needle  and  loire,  or  needle 
and  thread,  in  conjunction  together,  as  in  the  third 
method  of  acupressure  which  I  have  already  de- 
scribed (p.  59),  has  been  long  used  to  some  extent 
as  an  indirect  haemostatic  means — not  so  much  to 
individual  bleeding  vessels  as  to  surfaces  of  bleed- 
ing tissue — in  harelipa ;'  and  occasionally  also  in 

1  TwUied  tiUure  <u  an  indircl  htemoilatic  mmnt  in  hix-elip, 
etc — Thus,  to  quote  a  modem  authority  upon  the  lucmoatatic 
effects  of  the  needle  and  thread  in  axreBting  the  hfemonhage 
in  the  cure  of  harelip.  Professor  Chelius  observes,  that  in  tbia 
operation  "  the  bleeding  is  generally  inconflidemble,  and  stanched 
by  the  close  juttetion  of  the  fresh-made  edges,  which  is  best 
effected  by  the  twisted  suture," — (See  hia  "  Syetenj  of  Suigery," 
trandflted  by  South,  voL  L  p.  597.)  Many  of  the  older  surgeons 
describe,  under  the  names  of  the  Sutara  Sitppretsiva  and  SuMra 
Bettrietiva,  the  stitching  firmly  and  deeply  together  the  lips  of 
bleeding  wounds,  bo  that  their  mutual  compression  be  osed  to  stay 
the  hEentorrhage  ;  and  this  was  done  by  vorioos  forms  of  suture 
bendes  the  twisted — as  the  continuous,  the  quilled,  etc  See, 
on  this  subject,  Guy  de  Chauliac's  "Chirurpa,"  Leydcn,  1578, 
p.  172  ;  Fabricins  ab  Aquapendente'e  "Opera  Chimrgioa," 
Leyden  edit,  of  1723,  foL  174;  "The  Workes  of  that  famona 
Chinugion  Mr.  lohn  Banester,"  1633,  p.  199  ;  Alexander  Read'a 
-Treatise    of  the  Piist   Part   of    Chirurgerie,"   1638,  p.  51; 
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other  affections  where  twisted  sutures  are  em- 
ployed, as  in  the  treatment  of  varices  and   of 

P<;dro  Lopez  da  Leon's  "  Pmtica  7  Teocica  de  las  ApoetemoB, 
&«,  Quertioa"  1686,  p.  161  ;  Richard  Wiseman's  "  Cliinir- 
gical  Treatises"  1676,  p.  363  ;  John  Bell's  "  Principles  of 
Sargecy ,"  1801,  vol.  i.  p,  449,  etc.  The  satura  raCriciiva  "  was 
not  intenileil"  says  Mr.  Bell  (p.  49),  "  for  reuniting  the  wound, 
but  for  preventing  effusion  of  blood  ;  they  did  not  sew  up  the 
particular  vessels  to  prevent  bleeding,  but  sewed  up  the  general 
itoUTid  BO  close  as  ti3  confine  thu  blood."  On  the  some  principle 
Lowenhoidt  suggested,  as  a  meana  of  on^eting  the  hiemor- 
rhage  in  troublesome  leech-bites,  particularly  in  yielding 
purtfi,  the  passing  of  a  stitch  though  the  lips  of  the  aperture, 
and  tying  them  tightly  together  with  it — (See  Qraefe  and  Wal- 
Iher's  "  Jonmal  der  Chtrurgie,"  etc.,  vol.  iv.  p.  119.)  Dt. 
Townsend  regards  this  sewing  and  compression  of  the  lips  of  the 
leech-puncture  with  one  or  two  firm  stitches,  as  the  best  method 
of  ariMting  this  foim  of  bleeding. — (See  his  translation  of  "  Vel- 
peau's  Operative  Surgery,"  vol.  i.  p.  268.)  Mr.  Yeatea  Hunter 
pinched  np  the  bleeding  orifice  between  the  imila  of  the  thumb 
and  forC'finger  used  ils  forceps,  and  hod  a  silk  ligatiuc  applied 
beyond  the  nails,  tightly  around  the  whole  included  part — 
Pee  "  Lancet"  for  Aug.  21,  1830,  p.  844.)  In  1819,  in  the 
"  London  Medical  Repository,"  vol.  si.  p.  25,  Mr.  Anthony  White 
tells  us,  that  for  five  or  ns  years  previously  he  had  always,  when 
necessary,  effected  Buccewfully  the  some  object  by  taking  a  fine 
sewing  needle,  passing  it  through  ibe  leech-bite — piercing  as  much 
of  the  akin  on  each  side  as  was  sufficient  to  obtain  a  moderately 
firm  hold — and  then  conveying  beneath  the  needle  a  few  tarns  of 
thread,  HO  as  to  produce  complete  and  effectual  pressure  on  the 
bleeding   orifice. — (See,  on  the  same  subject,  Cooper's   "  Die- 
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nsevi  and  other  vascular  tumours ;  and  Velp 
suggested,  but  apparently  never  tried  in  ] 
whether  the  plan  could  not  lie  applied  to  the 
tubes  of  arteries  supplying  aneurisms,  as  well  as 
to  the  tubes  of  varicose  veins.  But  I  am  not 
aware  of  any  proposal  previous  to  my  own,  to 
use  it  as  a  means  of  arreating  the  haemorrhage  in 
common  surgical  operations ;  or,  in  other  words, 
to  use  it  for  the  closure  of  the  ends  or  moutti 
of  arteries  laid  open  in  surgical  wounds.^ 


tjonary  of  Practical  Surgery,"  7tli  edit,  p,  699  ;  aiid  QraeFe 
Walther'a  "  Journal  der  Chirurgie,"  voL  L  p.  186.) 

'  Vilpeau. — See  his  "  MMecine  Opiratoire,"  toni.  i.  p,  87.  His 
only  expeiinieotB  on  the  Bubject  were,  he  says,  made  upon  dogs. 

'  Conjoined  netdl(  and  thread  at  a  mtani  of  eloiing  Ike  ends 
of  artcrie*  laid  open  in  turgical  wound*.— Since  the  ohacrvationa 
in  the  teit  were  first  published  in  the  Medical  Times  for  16th 
January  1864, 1  have  met  with  remarks  b^  one  or  two  diSereut 
authors  whiuh  appear  to  me  to  deserre  to  be  noted  here. 

Thus,  in  his  edition  of  the  "  Principles  of  Surgery"  of  Mr. 
John  Bell,  to  the  story  told  by  his  brother  of  Roonhuysen  setting 
two  tculcirs  down  to  compruBS  with  their  thumbs  the  bleed- 
ing orifice  from  an  ulcer  on  the  back  of  the  peuis,  Sir  Charles 
B«J]  adds  the  following  remark  : — "  The  manner  of  slopping 
such  a  bleeding  in  to  pass  a  fine  sewing  needle  across  the 
bleeding  ^ior«,  and  then  to  cast  a  thread  over  the  needle  and 
BO  draw  it,  letting  the  needle  remain  until  next  day"  (see  voL 
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The  second  general  objection  which  I  alluded  to 
— namely,  that  the  needles  would  not  produce  the 

L  p.  241).  In  iuH  ovra  wock  on  the  "  Institutes  of  Sorgeiy,"  he 
repeatg  the  same  ol>aervation  lis  Applicable  to  '*  a  small  bleeding 
orifice  u  irom  a  callous  ulcvr  or  &oni  the  glans  penia  in  a  state 
of  nloeration"  (vol  v.  p.  60).  But  though  Sir  Chailea  Bell 
tbought  this  means  applicable  to  a  bleeding  orifice  or  pore 
in  a  calloiiB  or  other  ulcer,  he  has  nowhere  suggested  that  it  is 
applicable  to  the  mouths  of  vessels  laid  open  in  surgical  wounds. 
Au  English  proviuciul  sui'geon  of  the  last  century,  Mr.  Lam- 
bert of  Newcastle,  made  a  suggestion  regarding  the  closure  of 
wounds  in  an  artery — such  as  the  brachial  from  bleeding — that 
perhaps  should  be  noticed  under  our  present  head.  Wounda  in 
the  tubes  of  arteriei;  that  would  lead  to  ancunsnis  might,  he 
fancied,  be  closed — like  the  union  of  the  divided  part  in  harelip — 
by  u  needle  and  thread  in  their  walls  used  as  a  euture,  and  without 
the  artery  "  becoming  impervious."  He  apparently  believed  that 
the  walls  of  the  tube  of  an  artery  could  be  etitched  together  in 
this  way,  as  the  walls  of  the  tube  of  the  iuteatiue  have  some- 
times been  proposed  to  be  done — leaving,  however,  the  tube 
itielf  patent.  He  has  stited  one  cose  in  which  it  was  sup- 
posed to  be  effected  iu  an  artery  wounded  at  the  bend  of  the  arm 
in  bloodletting,  lite  artery  was  Laid  bare  by  dissection,  and  its 
wound  discovered.  "  Then,"  to  ijuott  his  own  words,  "  a  small 
ateel  pin,  rather  more  than  a  ciuarter  of  an  inch  lung,  was  passed 
through  the  two  lips  of  the  wound  in  the  arterj',  and  secured  by 
twisting  a  thread  round  it,  as  in  thu  harelip.  This  was  found 
to  stop  the  bleeding."  The  pin  came  away  on  the  fourteenth  day. 
But  perhaps  the  credit  of  the  cure  was  little  due  to  it,  and  more 
owing  to  other  ngents,  For  he  tells  us  that  two  ligatures  also, 
one  above  the  bleeding  orifice  and  one  below,  were  passed  under 
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theoretically  claimed  for  them,  has  now 
been  fully  set  aside  by  the  experience  of  their 
employment  in  many  operations — in  several  am- 
putations of  the  thigh,  and  numerous  other  ampu- 
tations of  the  limbs,  in  excisions  of  the  mamma, 
and  of  tumours,  etc.  That  the  needles  can  and  do 
arrest  surgical  hsemorrhage  as  certainly  as  the  liga- 
ture, is  now  well  kno^vn  to  all  who  have  seen 
them  employed.  Acupressure,  however,  is  still  in  its 
infancy  ;  and  the  history  of  other  similar  innova- 
tions in  sui^ery  does  not  offer  strong  hopes  for 
any  very  speedy  or  general  introduction  of  it 
into  practice.  In  evidence  of  this  remark,  let 
us  proceed,  in  the  next  chapter  or  two,  to  take 
a  rapid  retrospective  glance  at  the  slowness  and 
the  difficulty  with  which  the  hsemostatic  means 


the  arterji,  that  they  might  be  ready  to  be  tied  at  any  time 
in  case  the  method  proposed  ehould  ML  These  two  ligatures 
"  remained  loose  in  the  flesh,  like  two  setons,"  till  the  fourteenth 
day,  when  they  were  removed.^-(See  the  "  Medical  Observa- 
tiona  and  In<iTtiries  by  a  Society  of  Physiciana  in  London,"  1764, 
voL  ii  p.  300.)  In  a  second  attempted  ciue  of  this  operation, 
Mr.  Iainil>crt  and  Mi;  Leighton  failed  (flee  Charles  White's  "  Caaee 
in  Snrgeiy,"  1770,  p.  163)  ;  as  did  also  John  Bell  in  a,  third 
W. — (See  hie  "  Principles  of  Surgery,"  vol.  i.  pp.  204  and  209.) 
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atproeent  most  employed  by 
tlie  ligatme  of  aitenee — came  lo  dispiaee  the 
old  cautenes  and  cansdcs  thai  voe  fonDeilT 
employed  Cor  the  ancsODQit  of  sarpcal  baanor- 
ihage.  The  mtzodnction  of  the  ligature  in  two 
sack  c^wzatioiig,  for  example,  as  X  ampmalkm  of 
the  limbs,  and  (2.)  exdafin  of  the  mamTn^  wiD 
enable  ns  to  trace  the  great  oppoeiticm  which  the 
deligation  of  arteries  had  to  oreroome  before  it 
was  allowed  to  become  an  estaUished  principle 
in  sorgical  practice, — and  the  great  length  of  time 
which  elapsed  before  this  end  was  obtained.  Nor 
must  we  forget,  in  instituting  and  pnrsoing  this 
inquiry,  that — ^as  has  been  aheady  stated  (p.  2, 
sqq.) — these  and  other  severe  operations  were 
hmg  systematically  avoided  as  fgu*  as  possible,  be- 
cause they  were  liable  to  be  followed  by  formid- 
able and  sometimes  fatal  haemorrhage. 


CHAPTER   XIII. 

Retrospect  of  the  Modes  of  Arresting  Haemor- 
rhage IN  Amputations  of  the  Limbs. 

In  the  amputation  of  limbs,  surgeons  have  some- 
times used  means  and  operated  under  conditions 
which  prevented  haemorrhage ;  and  they  conse- 
quently did  not  require  tlie  use  of  any  measures 
for  its  suppression.  In  ancient  times,  for  example, 
the  operation  was  only  undertaken  by  most  prac- 
tioners,  where  the  limb  was  quite  mortified,  and 
the  incisions  could  be  made  through  dead — and 
consequently  through  non-bleeding  structures.  In 
later  times,  limbs  have  been  removed,  by  the  stran- 
gulation of  ligatures  and  by  linear  ecrasement,  and 
haemorrhage  thus  avoided  though  the  dismem- 
berment passed  through  living  stnictures.  With 
these,  however,   and   similar  bloodless  forms  of 
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ampntation,  we  have  nothing  to  do  in  the  present 
inquiry.  Nor  is  it  necessary  to  detail  the  various 
modes'   and    machines    by   which    amputations, 

'  AmjmtatioH  bi/  inttahientt. — One  of  lie  strangest  modes  of 
amputation  ever  proposed  is  that  of  M.  Fauro.  Beliering  the 
danger  of  the  operation  to  result  from  the  shock  and  size  of  the 
wound,  lie  aerioimty  suggeHta  to  remove  the  limh  by  three  or 
four  cuts,  with  an  interval  of  several  da3-s  between  each,  leaving 
the  instalment  containing  the  principnl  vessels  fur  the  \mt  sec- 
tion ;  and  he  questions  whether  it  would  not  be  right  to  allow 
the  precedent  incision  to  be  w«ll  healed  before  resorting  to  the 
next. — (See  the  article  "  Amputation"  in  the  "  Encyclopidie 
Mithodique ;  M^decino,"  1 790,  torn.  ii.  p.  2 1 0.)  A  dauntless  naval 
friend  of  mine  was  once  obliged  to  amputate  the  limb  of  one  of 
his  crew  when  he  had  no  surgeon  on  board  his  ship.  The  1%' 
was  terribly  and  hopeleasly  shattered  and  fractured,  and  the  poor 
patient  was  anxious  rather  to  live  with  three  limbs  than  die 
with  four.  A  tum-atick  tourniquet  was  opplied  and  twisted  with 
all  the  art — and  all  the  prowcsa  too— of  the  hands  of  a.  powerful 
Kulor,  so  as  elTeetually  to  prevent  the  mischances  of  hEcmor- 
rhage  ;  and  the  incieions  were  begun.  But  my  friend  and  hiit 
officers  had  to  atop  from  time  to  time  during  the  operation  and 
dressinga,  to  read  up  a  little  from  a  sargical  work  which  was 
Liid  open  beside  them,  as  to  what  exact  step  should  next  be 
taken.  At  last  the  bone  was  divided,  the  vessels — and  something 
more — secured  in  ligatures,  which  were  applied  with  consider- 
able difficulty,  but  tied  with  uncommon  vigour  ;  and  the  wound 
was  duly  dressed.  The  patient  made  a  good  recovery  ;  and  I 
have  repeatedly  heard  my  friend  boast,  that  the  stump  which 
he  made  turned  out  oa  capital  a  stump  as  was  ever  made  by  a 
fellow  of  the  College  nf  Surgeons. 
N 
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through  living  and  bleeding  tissues,  have  been  ef 
fected  at  different  periods  in  surgery.  For,  whether 
effected  by  common  amputation-knives,  or  by  the 
pincers,  or  chisel  and  mallet,  pictured  by  Scultetus,^ 
GuiUemeau,'  and  Heistcr;^  or  by  the  guillotine- 
like machinery  of  Pere  and  Botallus,'  the  result 

'  SculUliu. — See  his  "ChjTurgeons  Store-House,"  English 
edit,  pp.  48'GO,  where  the  pincers,  and  diisol  luid  maUet,  sre 
described  and  figured.  With  the  pincers  he  hacks  away  fiiigem 
and  toea,  and  with  the  chisel  and  mallet  he  chops  off  "  not  only 
the  tops  of  the  fingers,  hut  also  of  the  arm  and  of  the  radiua." 

*  Ouillfnteav.-^'Sea  his  "  Chirurgie  Fran9oi8e,"  Paris,  1&94, 
p.  16.     Dii^ratn  of  amputation  of  a.  finger  with  lai;ge  pincers. 

'  neuter. — See  liia  "  General  System  of  Surgery,"  8th  English 
edit,  voL  L  p.  363,  and  Plate  XIL  Fig.  17,  representiiig  the 
amputation  of  the  great  toe  with  a  chisel. 

*  AmpMation  of  limis  by  ffnillotine-Uke  machinei. — "  Mon- 
sieur Pere,  the  French  cliirurgeon,  has  invented,"  ohservea 
Punnann,  "  a  machine  which,  by  ita  great  weight  and  ahorpnees, 
cuts  at  once  the  ekin,  fleah,  and  bonea  aaunder.  Others,  comply- 
ing with  the  method  of  Botallus,  lasten  one  knife  under  the 
member,  and  the  other  above,  and  then,  with  a  sudden  fall  of  a 
great  weight,  cut  the  limb  asunder.  Tlio  first  machine  I  saw 
uaed  at  Weael,  hut  without  success  ;  for  it  did  not  cut  the  leg 
through  at  once,  but  atopt  in  the  bone,  and  was  forced  to  be  re- 
peated, which  mode  many  shivers,  splinters,  and  on  uneven  hone. 
The  second  I  saw  done  by  Mr.  Crauae,  a  chimrgeon  at  Quedliug- 
berg,  oa  a  countty  man'a  leg,  which,  by  reason  of  its  great  weight 
went  something  better  than  the  former  ;  hut  the  knives  turned. 


AND   GUILLOTINE    MACHINES. 


179 


was  the  same  in  all — that,  where  the  living  tissues 
of  the  limb  were  cut  through,  a  rapidly  bleeding 
surface  was  inevitably  exposed  ;  aud  the  sole  ques- 
tion which  interests  us  at  present  consists  in  the 

the  ot  libiale  was  cut  nnevcn  and  Dot  quite  througli,  uid  therefore 
be  vas  forced  at  lost  to  cut  it  right];  off  with  the  knife  end  saw. 
So  that,  all  tilings  cousidered,  the  ancietit  way  in.  cutting  through 
the  Bash  with  a  knife  and  through  the  bone  with  a  eaw  is  more 
practicable,  «afe,  and  cerl^u  than,  any  of  the  new  inventions." — 
(See  Punnann's  "  Chirurgia  Ciiriosa,"  English  edit.,  p.  210.)  In 
propoong  to  sever  limbs,  by  lopping  them  off  by  one  inatantaneoiu 
stroke  of  his  uuputAtion-nmchine,  Botallus  argued  that  the  oper- 
ation would  be  safer  and  less  painful  than  when  done  more 
slowly  with  knife  and  saw  ;  and  he  and  others  beheved  also  that 
the  rapidity  of  such  amputations  tended  to  save  blood,  for  (he 
imagined)  "  illico  arteria  et  vena  occlndnntur." — (See  Botalliis' 
"  Opera  Onmio,"  edited  by  Van  Home,  1660,  p.  791.)  According 
to  ffHalloran,  Botallus  took  the  hint  of  his  machine  "  from 
the  Scots  numner  of  decollating  state  criminak." — (See  OTTallaran's 
"  Treatise  on  Gangrene  and  Aiuputatiou" — Introductinn,  p.  xx.) 
The  gaunt  and  formidable  old  Scottish  machine  for  the  "  dccoUa- 
tion"  of  state  criminals,  referred  to  hy  O'Halloran,  is  still  carefully 
preserved  at  Edinburgh  in  the  museum  of  the  Society  of  Scottish 
Antiquaries.  By  this  identical  instrument — theso-called  "Maiden" 
— were  beheaded  Archibald,  Marquis  of  Aigyle,  in  1681,  and  his 
son  Arehihuld.Earl  of  Argyle,  in  1 685;  the  Regent  Morton  in  1681 ; 
Sir  John  Gordon  of  Haddo  in  1664  ;  President  Spottiswoode  in 
1646;  and  many  others.  The  carlicat  known  decapitation  hj 
the  "  Maiden"  was  in  the  case  of  one  of  the  murderers  of  Rizao 
in  15G6.  See  a  drawing  of  the  instrument  in  the  Ist  edition  of 
Professor  Daniel  Wilson's  "  Archseulogy  of  Scotland,"  p.  880. 
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consideration  of  the  means  by  which  the  ves- 
aels  thus  laid  open  in  amputation  were  closed 
by  the  Burgeon,  and  the  appalling  haemorrhage 
issuing  from  them  was  artificially  stanched  and 


Previously  to  the  middle  of  the  sixteenth  cen- 
tury, the  hemorrhage  in  amputation-wounds — 
when  that  operation  was  ventured  upon  at  all — 
was  usually  restrained  by  one  method  only  — 
namely,  by  the  cauterization  of  the  bleeding  sur- 
face and  orifices,  and  by  red-hot  irons  and  chemical 
caustics,  or  more  rarely  by  boiling  oils  and  pitch  ;' 


>  Pottntial  cauttiei ;  htaledoUt;  Vitriol  Button*. — In  spettlc- 
ina  of  potential  canteriea,  Mr.  John  Bell  reniBrkB — "  In  tliia 
rank  were  numy  flnids  which  had  no  other  effect  thun  e»  Ihej 
were  hot ;  even  melted  aulphur  was  used,  oaA  melted  lead,  and 
boiling  oil,  the  temperature  at  which  is  equal  to  melted  lead  ; 
but  the  boiling  oil  of  turpentine  was  the  favourite  application. 
Kettles  of  boiling  turpentine  were  kept  in  readiness  in  the  cock- 
•p.%  during  a  battle  nt  «ca,  and  in  tiospitals  when  great  operations 
were  to  be  perfoniied  ;  but  their  chief  potential  cautery  was 
blue  vitriol  [flulpluite  of  copper],  which  was  applied  in  the  follow- 
ing mnnner  :  The  vitriol  was  pounded  grossly  {not  very  small),  it 
was  wrappeil  up  in  a  linen  rog  ;  this  little  bundle,  like  a  waist- 
coat button,  was  what  they  called  a  button  of  vitriol  ;  and  the 
blood  being  for  a  moment  aupprcMcd  by  the  tourniquet,  this 
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for  the  vessels  divided  were  too  large  to  be  shut 
up  by  compresses,  styptics,  and  absorbents.'  For 
many  long  centuries  the  rapid  deep  burning  and 
charring  of  the  bleeding  part  was  the  orthodox  and 
established  method  of  arresting  hiemorrhage  in  this 
operation.  Fire,  as  the  chief  haemostatic,  was, 
says  Dionis,  "  so  much  in  use  among  the  ancients, 
that  they  employ'd  it  in  almost  all  their  opera- 
vitriol  button  was  placed  carefully  upon  the  mouth  of  the 
wounded  artery.  The  tourniquet  waa  let  go  after  some  interral 
of  time,  and  Tery  slowly.  The  emdiiig  of  the  blood  dissolved 
the  vitriol  alowly.  This  caustic  affected  the  arteij,  made  an 
eschar  like  that  of  the  actual  cautery,  which  fell  off  after  some 
day&." — ("  Principles  of  Suigery,"  vol  i.  p.  15 1.) 

'  Styptic*  and  obtorbenlt. — "  Styptics,"  obsctres  Mr,  Syme, 
"  are  i^nta  which,  independently  of  any  compresung  effect, 
possess  a  power  of  checking  hmmorrhage.  Of  these  may  be 
mentioned  the  sulphates  of  copper,  zinc,  iron,  and  alumina,  and 
the  nitrate  of  silver  ;  strong  spirits,  oil  of  turpentine,  and  the 
actual  cautery  ;  also  soft  spongy  or  powdery  substances,  such  aa 
dried  lycopecdon,  spiders'  webs,  and  the  agaric  of  the  oak,  or 
amadou.  This  last  conHtituted  the  famous  styptic  of  Brosaord, 
which  possessed  a  very  high  reputation  both  in  France  and  in 
this  country  towards  the  close  of  the  last  century.  Before  the 
proper  principles  for  applying  the  ligature  were  ascertained  and 
received,  styptics  were  regarded  as  important  means  for  control- 
ling hemorrhage  ;  but  they  are  now  very  little  used." — (Sea  Mr. 
Syme's  "  Principles  of  Surgery,"  p.  99.) 
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tions.  Tbey  heated  red-hot  their  actual  cauteries, 
of  which  some  were  shap'd  like  a  button,  others 
like  an  olive,  and  a  third  sort  like  a  platin.  They 
apply'd  them  red-hot  to  the  orifices  of  the  vessels 
oa  soon  as  the  mem!)er  was  separated,  and  by  thus 
biiming  the  vessel  and  adjoining  flesh,  they  form'd 
a  scar  which  hindered  the  issuing  out  of  the  blood. 
But  this  cruel  way  was  uncertain,  because  when 
the  scar  came  to  fall  the  blood  flew  out  with  the 
same  violence  as  on  the  day  of  the  operation ; 
which  has  put  the  Artists  of  our  profession  on  the 
search  of  gentler  ways  than  that  of  fire."' 

It  is  hence,  surely,  no  marvel  that  the  old  Eng- 
lish surgeon,  Thomas  Gale,  -nTiting  on  the  subject  of 
amputation  in  15G3,  should  tell  us  that  the  heated 
irons  so  "  sore  feared  the  people  with  the  [h]orror 
of  cauterization  that  many  of  them  rather  would 
dye  with  the  member  on,  then  to  abide  the  terrible 
fire ;  by  meanes  whereof  many  people  perished."* 


'  DioRvt. — See  liia  "  Couree  of  Chirurgical  OperationB  ;"  Lon- 
don, 1733,  p.  408. 

'  ffafc. — "  Cerkunc  'Workes  of  Chinirgerie,"  edit,  of  I5S6, 

P-sa, 
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It  is  difficult  for  the  mind  to  realise  the  un- 
told agonies  of  the  surgical  sufferers  of  thcao  times, 
under  the  dreadful  double  ordeal  of  cutting  and 
burning — of  knife  and  fire.  "  The  horrors  of  the 
patient,"  exclaims  John  Bell,  "  and  his  ungovern- 
able cries,  the  hurry  of  the  operator  and  assist- 
ants, the  sparkling  of  the  irons,  and  the  hissing  of 
the  blood  against  them,  must  have  made  terrible 
scenes ;  and  surgery  must,  in  those  days,  have  been 
a  horrid  trade."' 

A  new  and  a  brighter  era  dawned  upon  opera- 
tive surgery,  when,  in  1564,  Ambrose  Par6 — a  man 
evidently  of  most  original  and  masterly  surgical 
talents,  and  of  rare  professional  courage^ — pub- 

'  Bell. — "  Principles  of  Sm^rj,"  voL  i.  p.  151. 

'  ParSa  talenU  and  courage. — In  varioua  paita  of  liia  worka  Pare 
indulges  hia  readera  with  delectable  autobiognijjhical  glimpsca  of 
his  own  cliaractcT.  For  instance,  he  was  in  the  Turin  campaign 
in  1536,  when  ho  was  twenty-eeven  years  old  ;  and  in  a  chapter 
on  this  campaign,  he  naivelj  and  quaintly  gossips  to  us  <if  his 
own  surgical  powers.  In  talking  of  his  profeesionBl  consultatioos 
with  a  distinguished  Italian  phyaician  and  other  smgeona,  he 
adda,  "  When  wee  had  resolved  to  doc  any  aerioos  worke  of  Chir- 
urgery,  ttra*  Anbrote  Pari  that  put  Mi  hand  thereto,  where  I 
did  it  promptly  and  with  dexterity,  and  with  a  great  osaunmce, 
insomuch  that  the  eayd  Physition  admired  me  to  see  me  so 
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liBhed  the  great  and  happy  proposition  of  Bub- 
stitutiBg  the  dcligation  of  the  bleeding  vessela 
with  simple  threads  instead  of  their  cauterization 


teady  in  the  operation  of  cliimrgery  seeing  the  tmall  agt  which 
I  had." — (Workea,  p.  1143.)  Though  often  serving  as  an  army 
Burgeon,  his  courage,  however,  seenia  to  have  beeu  much  more 
•professional  than  military.  One  of  the  four  conditions  which  he 
obtained  from  his  royal  maater  Charles  IX  was,  that  lie  dioulJ 
never  be  asked  to  go  into  the  field  of  battle  ;  and  he  incidentally 
confesses  {p.  1 147)  that  when  serving  agcdnit  the  English  at  Bou- 
logne in  1546,  he  ducked  his  head  (or  fear  of  a  cannou-ball,  and 
the  Buldiers  mocked  at  liiiu  fnr  being  "  affraid  of  a  bullet  already 
gone."  In  speaking  of  the  siege  of  Hedin  in  1553,  he  gives 
an  iiiiitance  of  his  interfering  in  military  maltera  in  a  manner 
anything  but  creditable  to  hit  military  memory.  When  telling 
of  being  shut  up  in  the  besieged  castle,  he  slates  : — "  There 
was  a  qtiicke  cleare  fountaine  or  spring,  within  cannon  shot, 
where  there  was  about  foure-scorc  whures  and  wenches  of  the 
enemies,  who  were  round  about  it  to  draw  water.  I  was  upon  a 
rampart  beholding  the  campe,  and  seeing  so  many  idlers  about 
the  sayd  fountaine,  I  prayed  Monsieur  de  Pont,  comniissary  of  the 
artillery,  to  make  one  cannon  shot  at  that  roguish  company ;  he 
made  me  much  deniall,anawearing  me  that  such  kind  of  i>eople  were 
not  worth  the  jiowdcr  they  should  waste.  Againe  I  prayed  him  to 
levell  the  cannon,  telling  of  him,  the  more  dead  the  fewer 
enemies  ;  which  he  did  through  :iiy  request,  and  at  that  shot 
fifteene  or  siiteene  were  Idld  and  many  hurt"  (p.  1155), 
This  cruel  and  useless  slaughter  of  defenceless  women  can  only 
be  jtutly  looked  upon  as  an  out  of  merciless  murder,  and  not  as 
an  act  of  war. 
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with  red-bot  irons.  He  tells  us  tliat  in  the 
eariier  period  of  his  practice,  he  "  used  to  stanch 
tiie  bleeding  of  membeiB  after  ampntation "  bj 
cauterization,  "  whereof  I  am  ashamed,"  says  he, 
"  and  agreived.  But  what  should  I  doe  ?  I  had 
observed  my  maisters  whose  method  I  entended 
to  follow,  alwaies  to  doe  the  like ;  who  thought 
themselves  singularly  well  appointed  to  stanch  a 
flux  of  blood,  when  they  were  furnished  with 
various  store  of  hot  irons  and  causticke  medicines, 
which  they  would  use  to  the  dismembred  part, 
now  one,  then  another,  as  they  themselves  thought 
meete.  Which  thing  cannot  be  spoken  or  but 
thought  upon  without  great  horror,  much  lesse 
acted.  For  this  kind  of  remedy  could  not  but 
bring  great  and  tormenting  paine  to  the  patient, 
seeing  such  fresh  wounds  made  in  the  quicke  and 
sound  flesh  are  endowed  with  exquisite  sense.  .  . 
Adde  hereunto  that  when  the  eschar  fell  away,  oft 
times  a  new  hajmorxhagye  ensued,  for  stanching 
whereof  they  were  forced  to  use  other  causticke 
and  burning  instruments.  .  .  .  Wherefore,  I  must 
earnestly  entreate    all  chirm-gions,  that  leaving 
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this  old  and  too,  too  cniell  way  of  healing,  they 
would  embrace  this  new,  which,  I  think,  waa 
taught  mee  by  the  apeciall  favour  of  the  sacred 
Deitie ;  for  I  leamt  it  not  of  my  maistcrs,  nor  of 
any  other,  neither  have  I  at  any  time  found  it 
used  by  any.  Onely  I  have  read  in  Galen  that 
there  was  no  speedier  remedy  for  stanching  of 
blood,  than  to  bind  the  vessels  through  which  it 
flowed  towards  their  rootes — to  wit  the  liver  and 
heart.  This  precept  of  Galen,  of  binding  and 
sowing  the  veinea  and  arteries  in  the  new  wounds, 
when  as  I  thought  it  might  be  drawne  to  these, 
which  are  made  by  the  amputation  of  members, 
I  attempted  it  in  many ;  yet  so  that  at  first  in 
my  budding  practice  thereof,  I  alwayes  had  my 
cauteries  and  hot  irons  in  a  readinesse,  that  if 
anything  Iiappened  otherwise  then  I  expected  in 
this  my  new  worke,  I  might  fetch  succour  fi-om 
the  ancient  practice,  untill  at  length  confirmed 
by  the  happy  experience  of  almost  an  infinite 
number  of  particulars,  I  bid  eternally  adieu  to  aU 
hot  irons  and  cauteries  which  were  commonly 
used  in  this  worke.     And  I  tliinke    it  fit  that 
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ehirurgions  doe  the  like.  For  antiquity,"  lie  adds, 
"  and  cuatome  in  such  things  aa  are  performed  by 
art,  ought  not  to  have  any  sway,  authority  or 
place,  conti'ary  to  reason,  as  they  oft  times  have  in 
civiU  affaires  ;  wherefore  let  no  man  say  unto  U8 
that  the  ancients  have  alway  done  thus."' 

Some  twenty  years  subsequently  to  the  pub- 
lication of  the  preceding  observations,  Ambrose 
Pare  wrote  a  so-called  "  Apologie"  for  certain  parts 
of  his  published  practice  and  writings,  and  par- 
ticularly for  the  introduction  of  the  Ugature  of 
arteries  in  amputation,  etc.  By  that  time  he  had 
come  to  ascertain  that  various  old  authors  besides 
Galen  had  alluded  to  the  deligation  of  blood- 
vessels. And  as  antecedent  authorities  for  the  tying 
of  blood-vessels,  he  cites,  besides  Galen,  a  long 
array  of  authors,  namely— C'elsus,  Avicenna,  Guy 
de  Chauliac,  HoUier,  Cabnethcus,  Vesalius,  John 
de  Vigo,  Tagaultius,  Peter  of  Argillata,  John  An- 
dreas a  Cruce,  and  d'AJechamp. — (See  Fare's 
"  Workes,"  p.  1134.)  None  of  these  authors,  how- 
ever, describe  the  ligature  of  vessels  as  anything 

'   ParL — See  his  "  Wotk«B,"  pp.  4G2,  463. 
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but  an  occasional  and  exceptional  measure 
operative  surgery ;  and  none  of  them  expli- 
citly mention  it  as  applicable  in  amputation, 
for  in  the  hEemoirhages  accompanying  that,  and 
moat  other  grave  and  eerioua  operations,  they  ] 
trusted  principally  or  entirely  to  the  action  of 
burning. 

In  his  account  of  the  siege  of  Danvilliers,  in 
the  year  1 552,  PariS  incidentally  gives  us  a  glimpse 
of  what  was  possibly  his  earliest  case  of  ampu- 
tation without  heat«d  irons.  "  At  the  retume," 
says  he,  "  from  the  German  campe,  King  Henry 
besieged  Danvilliers ;  those  within  would  not 
render.  They  were  well  beaten,  and  our  pouder 
failed  ua.  In  the  raeane  time  they  shot  much  at 
our  people.  There  was  a  culverin  shot  pass'd 
atraverse  the  tent  of  Monsieur  de  Rohan,  which 
hit  a  gentlemans  leg,  which  was  of  his  traine ; 
which  I  was  faine  to  finish  the  cutting  off,  the 
which  was  done  without  applying  hot  irons.  .  . 
The  campe  being  broken  up,  I  returned  to  Paris 
with  my  gentleman  whose  leg  I  had  cut  off.  I  , 
drest  him,  and  God  cured  him.    I  sent  him  to  his 
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house  merry  with  a  woodden  leg,'  and  was  con- 
tent, saying  that  he  scaped  good  cheape,  not  to 
have  beene  miserahly  burnt."" 

'  "  MtTTij  with  a  icooddea  Uff." — In  tliia  case  of  ampntation, 
Par£  describes  hia  patient  as  able  to  use  a  wooden  leg.  At  the 
present  time,  surgeonn  can  little  a])preciati3  tiie  importance  of 
this  result  For  under  the  old  nioded  of  amputation  and  cau- 
teruation,  protrusion  of  the  bone  and  ulceration  of  the  conicallj- 
fhaped  atmnps  were  rife.  Far£  himself  tella  us  (p.  46S)  that  where 
canterieB  were  used,  the  "  combust  wounds  difficultly  come  to 
cicatrization;"  audosthe  bones  were  laid  bare  many  were"  forced 
for  the  remainder  of  their  wretched  life  to  carry  abont  an  ulcer 
upon  that  part  which  was  dismembred  ;  which  also  tooke  away 
the  oportunitie  of  fitting  or  putting  too  of  an  artifidall  legge  or 
arme  in  stead  of  that  which  was  taken  off."  It  is  no  marvel 
then  to  find  Par^  boasting  in  some  individiml  casea  of  amputa 
lion,  which  he  details  in  hia  "  Apologia,"  that  hia  patient*,  in 
whom  deligation  of  the  arteries  was  employed  in  amputation 
of  the  lower  eitremities,  could  use  a  wooden  substitute  for  the 
lost  member.  In  detailing  the  second  case  (p.  1 136)  which  he 
cites,  he  proudly  mentiona  that  his  jmticnt  was  "  happily  cured 
without  the  application  of  hot  irons,  and  wolketli  latlily  on  a 
woodden  legge."  In  the  next  two  cases  of  amputation  of  the  1^ 
which  he  describes,  he  makes  a  eimilar  boosL  In  the  last  cen- 
tniy  Heister  stated,  that  "  after  the  stiuiip  is  healed  up,  the 
surgeon  may  provide  an  artificial  limb  of  tiliier  for  those  who  can 
afford  it ;  or  of  wood  for  others." — (See  his  "  Qenerul  System  of 
Surgery,"  toI.  i  p.  3tI3.)  But  I  donbt  extremely  if  a  diamem- 
bered  millionaire  would  feel  as  "  merry"  with  a  ailver  leg  as  a 
pauper  would  do  with  a  wooden  substitute. 

'  Harlr/  AmpulalioncoMt  by  Pare. — See  his  "  Workes,"pp.  1 14H, 
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In  his  pubUshed  writings  Pare  has  described  \ 
two  or  three  different  modes  in  which  he  was  itt  ■ 
the  habit  of  securing  the  mouths  of  vessels  laid 
open  in  amputation  and  other  wounds.     Tiicjirst 
of  these  methods  consisted  of  the  seizure  of  the 
bleeding  point  with  a  pair  of  pincers  or  forceps,  i 
and  applying  a  ligature  above  the  part  caught  Yry 
the  forceps,  upon  the  same  principle,  and  indeed 
exactly  in  the  same  way,  as  the  operation  of  deli- 
gation  is  usually  practised  by  surgeons  of  the  I 
present  day.'     They  employ,  however,  forms  ot  1 


1149.  tn  the  edition  of  his  works  on.  "  Gunshot  Wounds,"  etc,,  \ 
publiflhed  in  1G52,  Parj  «till  spefika  only  of  arresting  the  h^emor-  < 
rbage  in  anipntatioa  b;  the  old  method  of  cauterization.  He  givM  | 
no  Lint  of  anjr  other  plan.  This  case  of  ampubttinn  in  the  tcx^  i 
occurring  during  the  same  year,  was  henc*j  prohalily  one  of  tbe 
first,  if  not  the  very  first,  in  which  he  did  not  use  fire  aa  s  J 
hemostatic 

'  Pari'*  chUf  method  of  ligature. — Pari  describes,  in  the  fol-  I 
lowmg  terms,  his  first  and  principal  method  of  applying  the  lig*^  J 
ture  to  arteries  in  amputation.  "  When,"  he  observes,  "  yott  1 
have  cut  off  and  taken  away  the  member,  let  it  bleed  a  littlS  I 
according  to  the  atrength  of  the  patient,  that  so  the  rest  of  tl 
port  may  afterwards  be  leuso  ohnoiions  to  inflammation  and  other  J 
aymptomes ;  then  let  the  veinus  and  arteries  be  bound  np  a 
speedily  and  etreightly  aa  you  can  ;  that  so  the  course  of  tlie  t 


I 
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artery- forceps  more  elegant,  aud  more  fixed  and 
sure,  than  those  invented  and  manufactured  in 


flowing  blood  may  be  stop- 
ped and  wholly  atay  ed,  wlucb 
may  be  done  by  taking  hold 
of  the  vessells  with  your 
Crowea  Bealie,  whereof  tliis 
is  the  figure : — [See  Fig.  1 6. 
—"TheCrouKaBcake^fortn 
draw  the  vaacla  forth  of  Oie 
JkA  vAtrein  Ouy  lye  hid,  that 
so  they  may  he  lycd  or  bou-nd 

"  The  ends  of  the  vessells, 
lying  hid  in  the  flesh,  muat 
be  taken  hold  of  and  drawn 
with  this  inntrument  forth 
of  the  muaclea  whereinto 
they  presently,  after  the  am- 
putation, withdrew  them- 
•elyeB,  as  all  parte  are  etitl 
used  to  withdraw  themael  vea 
towards  theii  originals.  In 
petfonnance  of  this  worke, 
you  neede  take  no  great  care, 
if  you,  together  with  the 
vesaells,  comprehend  some 
portion  of  the  neiglibotiring 
porta,  8a  of  the  lleah,  foi 
hereof  will  ensue  no  hanne  ; 
but  the  veasells  will  bo  bee 
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Fare's  time ;  and  for  the  most  part  they  carefiilly 
endpavom-  to  avoid  including  any  of  the  sur- 
rounding tissuea  along  with  the  tied  arterial  tube. 
Park's  second  mode  of  using  the  ligature  is  one 
which  I  shall  have  occasion  to  discuss  at  some 
length  in  Chapter  XVII.,  under  the  name  of 
thread-compress  or  filopreasure.  It  consisted  of 
a  strong  thread,  placed  aemicircularly  round  the 
bleeding  artery,  and  passed  by  a  needle  through 
the  intervening  tissues  externally  to  the  cuta- 
neous surface,  where  its  ends  were  tied  upon  a 
small  bolster  laid  upon  the  skin.  He  knew  a  third 
method,  not  mentioned  in  his  chapters  on  ampu- 

consolidated  with  the  more  ease,  than  if  thej,  hcing  blood] c.iai.< 
parte,  should  grow  tt^ether  by  themselves.  To  conclude,  when 
you  have  ea  drawne  them  forth,  binde  them  with  a  strong  double 
thread." — (See  hia  "  Workes,"  p.  459.)  In  his  "  Apologie,"  Fori 
recitea,Beveral  histories  of  amputation,  "  to  make  you  beleeve 
the  blood  of  veines  and  arteries  is  surely  stanched  vnthout  ap- 
plying any  actuall  cauteries"  (p.  1136).  In  describing  the  firat 
caec  of  amputation  which  he  gives,  he  tells  us  that  the  fe^scli)  of 
the  ainputated  leg  were  griped  by  the  Crow-bill  forcepa  and  tied  ; 
"  from  whence,"  he  adds,  "  I  protest  to  God  (which  the  company 
that  were  there  can  witnesse),  that  in  all  the  operation,  which 
waa  soiiainely  done,  there  was  not  spilt  one jtorrenger  of  blood." — 
(See  hia  ■'  Workes,"  p.  1136.) 
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tatioD,butnotwitli8tanding  sometimes  practised  by 
him  ill  tliat  operation,  as  we  learn  from  his  remarks 
on  hemorrhage,  in  his  book  on  "  Wounds  in  Gone 
ral."  {Seehis"Workea,"p.328.)  The  third  method 
consisted  of  the  inclosure  of  the  bleeding  point 
within  a  circle  of  ligature  introduced  by  embrac- 
ing the  site  of  the  bleeding  vessel  with  a  needle 
and  thread,  passed  by  one  or  more  deep  stitches 
into  the  surrounding  tissue,  so  that  the  noose 
of  the  ligature,  when  ultimately  tightened  and 
drawn  on  the  raw  surface  of  the  wountl,  com- 
pressed  and  closed  the  bleeding  orifice.  This 
third  method  of  using  the  ligature — or  "  stitch- 
ing" as  it  was  often  termed — though  now  gene 
rally  discarded  from  practice,  appears  to  have 
been  much  employed  in  the  last  century  by 
various  eminent  surgeons,  as  Dionis,'  Garengeot,* 

'  Diortit. — *' Chirnrgical  OpcrntionB,"  p.  412.  He  tied  tlii; 
^incloeing  ligature,  on  the  surface  ot  the  wound,  npon  a  email 
bolster  placed  there  ;  eo  for  untie i[Hiting  the  KO-callcd  method  i>f 
Scarpa  in  the  ou-Iusion  of  the  tubes  of  Mteries  gmng  to  aneuriemn. 
>  Gtirengeot. — See  his  "  Treatise  of  Chirurgical  OperatdonB," 
p.  493  ;  or  the  original  French  "  Traits  des  OpfraUoni!  de  Chir- 
ui^e,"  torn.  ii.  \>.  324. 

O 
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Sharp,'  Monro,^  and  othera,*  both  after  amputa- 
tions, and  in  other  operations. 

The  proposition  of  Par^  that  surgeons  "  bid 
eternally  adieu  to  aU  hot  irona  and  cauteries"  in 
amputations,  met,  at  the  time,  with  few  or  no 
followers  ;  and  his  beautiful  and  simple  suggestion 

'  Sharp. — "  The  Lgatore,"  he  obaerves,  "  with  a  crooked 
needle  paes'tl  twice  throngh  the  flesh,  olmoet  round"  the  extremi- 
tiea  of  the  vesaela,  "  will,  whea  the  knot  ia  uinde,  neceasaiilf 
inclose  tJiem  in  the  stricture.  This  is  a  much  better  way,"  he 
odda,  "  than  using  the  aftery-foTceps,  where  the  vessels  are  apt 
to  slip  away  out  of  the  ligature." — (See  hia  "  Trvatise  on  the 
Operations  of  Siirgury,"  3d  edit.  p.  318.) 

'  Monro  on  ampatationx  of  tht  limbs  in  Edinburgh  ia  lAe 
earlitr  lial/  of  the  last  untury. — The  first  Professor  Monro,  in  a 
niAsterly  memoir  "  On  the  AnputationB  of  the  Larger  Kxtremi- 
tiea,"  contained  in  the  4th  volume  of  the  Edinburgh  Medical 
Essays,  states,  tliat  stitching  the  vessels  with  a  needle  and  thread 
is  "  now  [aj3.  1762]  universally  practised  among  us,"  and  is 
preferable  to  the  use  of  the  artery-forceps.  In  this  memoir  as 
given  in  the  4th,  but  not  in  the  1st  edition  of  the  "  Medical 
Ewt^s,"  he  states,  that  in  the  Royal  Infirmary  of  Edinburgh,  out 
of  99  patients  whose  limbs  were  amputated,  only  H  died,  or  1  in 
12,  a  result  which  is  strildng  and  remarkable.  Two  of  the  fatal. 
cases  were  apparently  iustancea  of  primary  amputation,  and  the 
other  deaths  were  after  secondary  amputation. — (See  the  "Medical 
Essays  and  Observations,"  4tlt  edit,  vol.  iv.  pp.  S63  and  276.) 

•  On  ititcking. — See,  in  addition,  the  writings  of  Petit,  Heialer, 
Qooeb,  Louis,  Bell,  etc, 
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of  using  nothing  but  the  deligation  of  arteries  in 
amputation-wounds,  etc.,  acems  to  have  excited 
little,  except  the  strong  ire  and  bitter  persecu- 
tion of  most  of  his  contemporaries.  They  opposed 
him  in  every  possible  way ;  they  attacked  him 
in  their  writings ;  they  petitioned  the  French 
Parliament  to  prevent  the  dissemination  of  his 
works.  Without  deigning  even  to  name  Par^,  M. 
GoiuTnelen,  Professor  of  Surgery  to  the  Faculty  of 
Medicine  at  Paris,  strongly  and  spitefully  de- 
nounced him  and  his  invention  in  a  work  on  the 
principles  of  surgery,  which  he  published  in  1566. 
M.  Gourmelen  and  other  surgeons  had  been  so  long 
accustomed  to  their  caustics,  and  were  so  entirely 
and  so  perfectly  satisfied  with  their  power  and 
effects,  that  they  wanted  no  such  disturbing  inno- 
vation as  this  ligatiu^.  "  It  was  then,"  writes  Gour- 
melen, "very  forward,  rash,  and  presumptuous 
in  a  certain  person  to  ventm'e  upon  condemning 
the  cauterizing  of  bleeding  vessels  (after  cutting 
off  a  mortified  limb) — a  method  so  highly  and  con- 
tinually commended  and  approved  of  by  all  the 
ancients ;  teaching,  in  opposition  to  that,  without 
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any  authority,  without  kiiowlerlgc,  without  experi- 
ence, without  good  sense,  some  new  method  of  his 
own,  of  tying  arteries  and  veins,'"  This  same 
argument  of  the  old  Parisian  profeasor— and  in 
nearly  the  same  words,  too— was  employed  two 
or  three  years  ago  in  the  Medico-Chirurgical 
Society  of  London,  when  the  subject  of  acuprea- 
surc  happened  to  be  brought  before  them.' 

Park's  proposal  for  the  deligation  of  the  bleed- 
ing arteries  in  amputarion,  spread  very,  very 
slowly.  Even  bis  favourite  pupil,  Guillemeau, 
to  whose  evidence  in  favour  of  the  ligature  Pare 
himself  had  directly  appealed,  and  who  translated 
Park's  works  into  Latin,  ultimately  declared  his  pre 
ference  for  the  old  orthodox  cauteries  in  all  cases, 
at  least,  of  gangrened  limbs  requiring  to  be  ampu- 
tated.* In  his  work  termed — "  La  Chirurgie  Fran- 
joiae,"  he  gives  a  magnificent  folio  plate  of  some 

'  OoarmtUn. — See  J.  Bell's  "Principles,"  vol.  i.  [i.  160;  Part's 
"  Workes,"  p.  1 1 33 ;  or  Gourmelen'a  "  Guide  Jea  Chimrgienfl,"  p.  1 68. 

'  Tkc  mint  argument. — Sei;  "  Mwlicftl  Times  and  GoMtte"  for 
April  26,  \^m,  p.  425,  and  May  5,  1660,  p.  459  ;  und  the 
"  Lancet"  for  May  5,  I860,  p.  446. 

'   OvtUemeau's  jirfferfnce  for  cautcrtri  in  tome  fomui  of  am- 
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twelve  different  cautery-irons,  which  the  surgeon 
may  use — their  beaks  or  ends  being  represented 
of  oU  imaginable  shapes  in  order  to  be  able  to 
reach  and  bum  the  proper  bleeding  points  and 
parts.  For  it  is  to  be  remembered,  that  the 
ancient  surgeons  boasted  themselves  mightily  of 
the  variety  and  numbers  of  their  cautery-irons. 
"  The  modems,"  writes  Guy  de  Chauliac,  "  have 
reduced  them  to  a  determinate  number :  William 
of  Salicetus,  for  instance,  to  six  or  eight;  Lan- 
franc  to  ten ;  Henricus  to  seven.  I,  however,  have 
made  the  common  cauteries  of  sis  forms."*  In 
these  respects  it  is  evident  that  Gmllemeau,  the 
disciple,  the  friend,  and  the  successor  of  Pare,  was 
not  behind  his  olden  predecessors. 

putation. — When  epcEikiiig  of  Guitlemeau'a  practice,  CVHaUoran 
ahrewdly  obwn-ea,  "  As  the  patrons  of  fire  were  at  this  time  very 
powerful,  he  [OniUemean]  attempts  a  medium  to  please  both 
parties.  He  says,  in  all  tiudden  accidents  the  ligatore  13  beat ;  but 
is  tedious  cases,  where  there  is  any  euspicion  of  the  gangrene's 
remaining,  he  there  recommends  the  cautery." — (See  "  Complete 
l^ieatise  on  Gangrene,"  etc. ;  Introduction,  p.  xxiii.  See  also  Dr. 
Thonuou'B  "  Lectures  on  Inflammation,"  p.  273.) 

'  Ifumher   of    aiuttruiag    iroia. — See    (lay  de    Chauliac's 
"OhiniTgia,"  Leydcu  edit.,  1572,  p.  470.     "A  precious  employ- 
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The  Opposition  to  the  ligature  in  amputationB 
was  not  confined  to  Park's  Parisian  contemporaries 
and  inunediatc  successors.  Dionis  describes  for 
us  the  hffimostatic  means  used  in  the  Hotel-Dieu 
of  Paris — the  hospital  in  which  Pare  studied,  and 
the  city  in  which  he  lived  and  practised — a  cen- 
tury and  half  after  he  first  proposed  the  delega- 
tion of  arteries  in  1564.  Up  to  the  time  at 
which  Dionis  published —namely  1707  —  the 
orthodox  surgeons  of  the  Hotel-Dieu  still  re- 
jected the  ligature  in  amputations,  and  stopped 
the  hsemorrhages  in  amputations  by  caustics  or 
the  vitriol  button.  Dionia  himself,  however, 
pleaded  for  and  used  the  ligature,  though  he  had 
not  yet  absolute  faith  in  it ;  for  he  adds,  that  "  if 
the  ligature  happens  to  fail  we  have  recourse 
to  vitriol  buttons,"  made  of  bits  of  broken  blue 
vitriol,  wrapped  up  in  a  little  cotton, ' 

ment,  indeed,"  obaerveB  John  Bell,  "  for  Oulielmus  de  Salicetns, 
HetuiouB,  Lanfranc,  and  Ouido  de  Cauliaco,  eaanting  their  bum- 
ing-irons !" — [Prindplea  of  Surgery,  voi  i  p.  150.) 

'  Dioni*. — See  his  "  Cour?  d'Op^rations  de  Chimrgie,"  Bnu- 
seb  edit,  1708,  p.  50S,  etc.  The  Blowncfls  n-ith  which  deligation 
was  Adopted  in  amputation  in  Potls  ia  perliaps  the  more  reinarltable, 
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Matters  did  not  progress  more  rapidly  else- 
where. During  the  seventeenth  century  the  surgi- 
cal writings  of  Fabricius  ab  Aquapendente  in  Italy, 
and  of  Hildanus  in  Germany,  "  were,"  says  Mr. 
Sharp, "  esteemed  almost  as  Oracles." '  Both  of  these 
great  authors  —  and  the  surgical  schools  which 
they  represented — were  opposed  to  the  ligature 
of  arteries  in  amputation  as  a  means  deserving  of 
professional  confidence,  Fabricius'^  indeed  acknow- 
ledges the  dreadful  uncertainty  that  existed  in 
regard  to  the  arrestment  of  heemorrhage  in  am- 

aa  some  thirty  years  before  the  date  of  Dionia'B  writingg,  or  iu 
1674,  another  French  surgeon.  Morel — throwing  aside  the  old 
fillet  60  long  used  in  amputation— invented,  at  the  siege  of 
Besan^on,  the  first  form  of  the  true  tourniquet,  for  restnuning 
the  bleeding  in  amputations,  till  other  hemostatic  means  were 
duly  applied  to  the  mouths  of  the  divided  vessels.  A  few 
years  snbBequently  Mr.  Yonge,  an  English  sni^eon,  in  his  work, 
"  Currtis  Triumphalis  i  Tcrebintho,"  written  in  1678,  but  not 
published  till  the  following  year,  described  a  rude  tourniquet 
like  Morel's,  the  pad  of  it  being  composed  of  a  "  wadd  of  hard 
linen  cloth,  or  the  bke."  The  more  finished  and  elaborate  tour- 
niquet of  M.  Petit,  in  which  the  screw  was  substituted  for  the 
tUTD'Stick,  was  not  given  to  the  profession  till  1718. 

'  Sharp. — "  Critical  Enquiry  into  the  Present  State  of  Sur- 
gery," 4tli  edit  p.  305. 

'  Fabi-iciiti  ab  A^ua/itiidfnlf. — See  anft,  p,  3, 


CAUTERIUM    UULTELLARE. 


pUtations,  and  recommenda 
in  consequence  —  not  deli- 
gation  —  but  the  diamem- 
berment  of  the  gangrened 
limb  through  the  mortified 
and  bloodless  parts.  Hilda- 
nuB  had  recourse  to  the  re- 
suacitation  of  an  old  device 
to  surmount  the  difficulties 
connected  with  htcmorrhage 
in  amputations.  Opposed  to 
the  practice  of  the  deliga- 
tion  of  arteries,  he  recom- 
mended the  dismemberments 
to  be  effected  by  a  large  red- 
hot  knife,  wliich  at  one  and 
the  same  time  severed  the  soft 
parts  and  sealed  up  the  bleed- 
ing orifices  on  their  eut  sur- 
faces. He  gives  a  reduced 
woodcut  of  this  grim  and  ugly 
"  Oauterium  Gultellare"  of 
his,  copied  in  Fig.  1 7  ;  and  he 


ITS  GEEAT  VIRTUES. 


I 


expresses  liimself  with  almost  aflectionate  euthusi- 
jism  regarding  its  "egregiae  virtutes," — its  exquisite 
operative  and  haemostatic  powers.  "  Porrft,"  he 
exclaims,  "  excellentiam  hujus  Cauterii  non  satis 
extollere  possum ! "  He  duly  describes,  however, 
the  application  of  the  cautery-irons  also  after 
amputation  and  other  wounds  with  the  common 
knife,  and  recommends  that  in  practice  the 
red-hot  iron  should  be  pressed  strongly  and 
rapidly  against  the  bleeding  surface  — "  fortiter 
admovendum  est."  He  refines  still  farther  in  the 
same  direction,  and  argues  that  the  surgeon  should 
if  possible  be  ambidexter,  for  theu,  holding  a  red- 
hot  iron  in  each  hand,  he  was  thus  able  to  apply 
them  both  at  once  so  as  to  grill  and  char  the 
whole  raw  wound  with  duly  artistic  expedition. 
Hildanus  gives  also,  like  Guillemeau,  and  other 
authors,  a  drawing  of  the  sick-room  and  bed  of 
an  amputation  patient,  with  a  sketch  of  the  posi- 
tion of  the  patient  himself  during  the  operation, 
of  the  operator  and  his  assistants,  of  the  leg  that 
is  being  amputated  tied  upon  a  supporting  stool, 
and  the  saw  applied  to  the  bones ;  with  the  table 


HILDANU8'   PRACTICE. 


spread  with  apparatus  and  dreasings,  etc.,  and  a  i 
burning  chauler  iu  the  comer  with  the  cauteries  j 


rig.  18.  Old  amputatiou 


RuiZuvcd  iTont  Hilikniu. 


commonly  used  heating  in  its  flamea.  The  ac- 
companying woodcut  (Fig.  18)  is  an  imperfect  and 
reduced  copy  of  the  plate  of  Hildanua' 

If  Hildaiius  was  a  correct  representative  of 
German  surgery  in  the  seventeenth  centuiy,  the 
same  character  may  perhaps  be  justly  attributed 

'  Hildaniu. — Sec  liia  "  Opera,"  Frankfort  edit,  of  1646,  pp. 
60&,  fllS,  813. 


\ 


GERMANY  AN1>    HOLLAND. 


.  to  Heister,  as  a  surgical  writer,  in  the  earlier  half 
of  the  last  century.  Writing  in  1739,  Heister, 
in  all  probability  at  least,  correctly  represents  in 
his  celebrated  "  Inetitutiones  Chirurgicae,"  the 
state  of  opinion  and  practice  at  that  date  in  Ger- 
many regarding  the  meana  of  arresting  htemor- 
rhage  after  amputation ;  and  he  recommends  in  am- 
putation of  the  thigh,  for  example,  the  mouths  of 
the  larger  arteries  to  be  tied  up  with  strong  thread, 
but  "  for  the  smaller  arteries,"  he  adds,  "  it  may 
be  sufficient  to  close  them  by  styptics  or  vitriol 
and  dossels  of  scraped  lint  without  ligature.'" 

In  Holland,  in  1692,  the  celebrated  anatomist 
and  surgeon  Nuck,  President  of  the  Leyden  Col- 
lege of  Surgeons,  still  disapproved  altogether  of 
the  ligature  of  vessels,  declaring  it  a  mode  of  arrest- 
ing hemorrhage  both  difficult  to  the  surgeon  and 
painful  to  the  patient."  In  fact,  on  the  continent 
of  Europe  generally,  the  innovation  of  Par^  waa 

'  Heuler. — See  hia  "  Geneial  System  of  Surgery,"  vol.  i. 
p.  367.  The  "vitriol  and  dosBcla  of  scraped  lint"  formed,  of 
course,  the  old  hsmastutic  Vitriol  Euttone. 

*  yucl: — See  hia  opinion  in  the  ori^al  Latin,  already  quoted 
at  p.  143. 


RESISTANCE  TO   LIOATUHES. 


long  systematically  respited,  and  every    kind  of  1 
cauterization,  astringent,  absorbent,  and  styptic, 
etc.,  was  anxiously  tried  rather  than  have  recourse 
to  deligation,  especially  in  anaputations.     "  A  re-   ' 
markable  point  in  the  history  of  amputations  is,"  , 
says  M,  Dezimeris,'  "  the  difficulty  with  which  i 
people  came  to  foi^et  the  cauterization  of  vessels 
for  the  ligature  of  them,  and  all  the  thought  and 
research  they  expended  in  order  to  excuse  them- 
selves from  having  recourse  to  the  latter  method. 
One  might  boldly  afiirm  that  of  the  number  of 
amputations  which   were  performed  during  the 
two  centuries  that  followed  the  discovery  of  Pare, 
two-thirds  at  least  were  done  without  ligature. 
To  iirrest  the  blood,  Felix  Wurtz  employed  the 
powder  of  puff-ball ;  Brossard,  Morand,  Theden, 
and  many  others,  the  agaric  of  oak  and  compres-  ' 
sion ;   Borel  and  Solingen  a  button  of  vitriol ;  ' 
Maggi,  and  afterwards  Verduin  and  Sabourin,  re- 
garded the  immediate  finn  closure  of  the  wound 
as  sufficieut^an  opinion  revived  by  Koch  the 

'   Dezimerii. — See  the  "  Dictionnoirc  de  Medecine  ou  lUpet- 
Inire  Giniral  de  Sciencca  Midicales,"  2uie.  edit.,  torn,  ii,  p.  488. 


KOCH  8    PRACTICE. 


father,  and  supported  by  his  son  and  by  some 
others."' 


'  Each'*  iirtKtice   of  jrrevejiting  htrmorrhage 


I  om/wfalwi 


I 


ijf  eompmaiim. — The  surgeon  to  whom  M.  Dezimeria  kst  refere, 
namely  Dr.  Koch,  formerly  Director  of  the  General  Hospital  nt 
Munich,  averred  that  he  luul  not  tied  a  single  art«r;  in  the 
various  amputations  he  had  performed  for  twenty  yeaiB, — (See 
hia  work,  "  De  pncstantisainia  AmpulationiB  Methodo,"  Land- 
Bchut,  1626.)  His  obBervationB  are  nt  all  events  interesting,  as 
*ho«ing  what  a  «mall  amount  of  syBtemntised  compremion  is 
generally  able  to  prevent  hajmorrliage.  His  method  of  prevent- 
ing bsmnrrhagc  in  amputation,  as  staled  by  hia  son,  ia  as  fol- 
lows : — "  After  dividing  the  soft  portE  and  bone,  tlte  surface  is 
sponged,  and  the  muscles  and  integuments  brought  neatly  into 
contact,  and  retained  by  adhesive  plasters,  so  as  to  secure  adhe- 
sion by  the  6rst  intention,  if  possible.  Ihiring  the  operation  the 
[main]  vessel  ia  compressed  by  the  (ingers  of  an  assistant ;  and 
afteraardt,  tlie  pressure  of  the  fingers  is  rendered  unnecessary 
by  the  application  of  a  compress  laid  along  the  trajet  of  the 
main  arterj',  accurwl  hy  a  roller.  The  patient  is  then  placed 
ill  hie  bed,  and  the  stomp  kept  elevated ;  and  an  assistant  is 
directed  to  moke  gentle  pressure  on  the  face  of  the  stump  for 
an  hour  or  two— (ir  Inngcr  if  he  feet  considerable  pidsntion  in 
the  part.  When,"  adds  M.  Kocli,  "  thi.<!  pulsation  has  ceased, 
and  when  the  dressings  appear  tingol  red  by  the  exuding  lymph, 
all  danger  of  htemorrhage  is  considered  as  at  an  end,  provided 
the  patient  keeps  i|uiet."^ — (See  the  '■  American  Journal  of  the 
Medical  Sciences"  for  Fi'bruary  18S8,  p.  463;  or  the  "Journal  des 
Progrts,"  torn.  xiL  p.  248.)  The  clangers  of  Koch's  practice  have 
been  shown,  uccording  to  M.  Velpcau,  both  by  the  evidence  of 
M,  Ginefe  at  Berlin,  and  by  Dr.  Koch's  own  son, — ("  OpeiuUve 


206  RESISTANCE   TO   LIGATURES 

In  England  the  ligature  of  vessels  was  long 
stoutly  opposed  and  objected  to,  as  it  was  elsewhere 

Suigery,"  Amer.  edit,  vol.  L  p.  46.)  "  It  ia,"  observes  CheliaB, 
vhen  treating  of  amputations,  "  incomprehensible  that,  in  the 
present  time,  there  should  still  be  some  who,  instead  of  the 
Himple  and  safe  practice  of  tying,  employ  the  constant  applicntione 
of  culd  water  ;  or  [in  allusion  to  Koch],  in  flap-mnputslions,  the 
compression  of  the  principal  arteries  in  the  flnp  agninst  the  bony 
atump," — ("  System  of  Surgerj-,"  vol.  ii.  p.  894.)  The  other 
Buthora  besides  Koch,  to  whom  Dezimeris  alludes  as  trusting 
to  compTetsion  to  avert  htomorrhage  in  amputations — namely, 
Maggi,  Yeiduin,  and  Sabourin — oil  fancied  that  they  might  occa- 
uonally  restrain  the  flow  of  blood  from  the  orifices  of  the  open 
vessels,  by  strongly  compressing  and  binding  the  surfaces  of  the 
amputation-flaps  against  each  other,  or  against  the  end  of  the 
stumps.  Maggi's  imperfect  reoiarka  on  this  subject  were  writl«n 
upwards  of  three  centuries  ago. — (See  his  treatise  "  De  Vulnenun, 
etc,  Curatione,"  in  Gessner's  "  Scriptores  Velcrea,"  p.  268.) 
In  reference  to  the  results  of  Verduin's  and  Sabourin's  practice, 
O'Halloran  remarks,  "  It  was  laid  aside  on  account  of  the 
monstrous  hiomorrhagy  and  for  want  of  success," — (See  his  treatise 
on  "  Gangrene,"  etc,  p.  309.)  Other  authors  speak  of  arresting 
the  hsamorrhage  in  amputation  by  similar  compression  and  stitch- 
ing of  the  stump.  See,  on  this  idea,  Severinus,  in  his  work,  "  De 
EfBcaci  Modiciiia,"  Fnmkfort,  1646,  p.  128.  "  K  the  flux,"  saya 
William  Salmon,  "  be  great,  and  the  patient  refuses  the  actual 
cautery  ;  then,  oa  sooa  as  the  member  is  token  olf,  let  the  skin, 
together  with  the  flesh,  in  four  distinct  places,  opposite  one  U> 
the  other,  be  taken  up  with  a  needle  and  waxed  thread,  and  the 
ligature  loosned  above,  or  drawn  down,  that  if  possible  they 
I  may  meet.     This  way  is  painful  and  troublesome,  and  therefore 
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in  Europe.  Park's  English  eontomporary  Gale, 
who  was  surgeon  with  the  army  of  Heniy  VIII,, 
at  Montreuil,  lamented,  as  we  have  already  stated, 
the  use  of  "  actual  cauterizing  yrons  which  sore 
feared  the  people  with  the  orror  of  cauterization."' 
But  the  celebrated  Richard  Wiseman,  sergeant- 
surgeon  to  Charles  II.,  still  continued  to  use  cau- 
teries and  caustics  to  suppress  the  htemorrhage  in 
amputations,  for  though  the  ligature  was  known 
to  and  described  by  him,  yet  there  is  no  evidence 
that  he  ever  adopted  or  employed  it  in  his  ampu- 
tationa.*  Dr.  Salmon  of  London,  in  his  "  Ars 
Chirurgica,"  published  in  1698,  speaks  only  of  the 
deligation  of  arteries  as  "  very  troublesom  and  not 
mightily  approved  of  now.""  He  gives  a  figure  of 
the  amputation  of  the  hand  by  the  chisel  and 
mallet  (see  Fig.  19),  as  practised  in  hia  day,  and 
another  of  the  mode  of  arresting  haemorrhage  in 

seldom  to  tie  used,  yet  U  staya  the  hteuiorrhage,  preserves  the  bone 
from  sU  danger,  and  nmkes  the  noimd  to  be  the  eooner  cued." 
— (See  hia  "  Are  Chirurgica,"  p.  94.) 

'   Oale, — "  Certain  Workea  of  Chirur^rie,"*  p.  S3. 

'   Waeinan^ — See  his  "  Chirurgical  Treatises,"  p.  4S3. 
SaUnon. — See  bis  "  Ara  Chinirgicji,"  p.  771. 


OLD    ENOLISH  SUROEEY. 


amputation  of  the  foot  by  the  actual   cautery,  ^ 
which  is  cojiied  in  woodcut  Fig.  20.     Such  was  \ 


Fig.  IE*. — Ampiitatioii  ofthe  hand  by  the  uhisoL     (From  Sninion's 
"  Are  ChirorgicB,"  Tab.  Xll.) 

surgery  in  England  less  than  two  centuries  ago  ; 
and  we  need  scarcely  marvel  that  a  somewhat 


Pig.  20.— Aiipliifttion  „f  tlic  .-itl 
after  amputetion  if  the  fori 
T»U  Xll.) 


later  writer  on  surgery  should  indignantly  com- 
plain, that  "  the  common  opinion  is,  that  chirur- 
geona  desire    nothing    more    than    cutting   and 


DISLIKE   OF    LIGATrr.E.  20.1 

hacking,  and  their  joy  is  at  the  highest  jntcli 
when,  with  the  cutting  instruments  in  their  liands, 
they  have  a  glut  of  hacking  work."' 

In  the  most  popular  English  surgical  work  of 
the  last  years  of  the  seventeenth  century,  Mr. 
Cooke,  when  treating  of  that  "  dreadful  operation," 
the  amputation  of  limbs,  tells  ua  that  it  is  done 
"  with  the  dismembring-knife,  which  some  use  red- 
hot ;"  and  he  speaks  of  three  modes  for  stanching 
the  resulting  hemorrhage — first,  potential  caustics; 
and  secondly,  "  actual  cauteries,"  which  are,  he  says, 
"  to  be  applyed  to  the  mouth  of  the  vessels,  being 
cleansed  from  clotted  blood  once  or  twice  at  most. 
The  third  way,"  he  contemptxiously  adds,  "  is  by 
stitching,  which  is  almost  wholly  rejcctetL  See 
Parens  for  the  manner,"^ 

In  the  sixth  edition  of  his  "  Art  of  Surgery," 
pnblished  at  London  in  1741,  Daniel  Turner  tells 
us,  that  at  that  date  the  ligature  of  arteries, 
"  where  the  same  can  be   come  at,  is  notv  fre- 


'  Baeldng  vxrrt. — Dionis'a  "  Chimrgjcal  OnCTntionB,"  p.  403. 
'  Cooke. — See  his  "  Mellificiiun  Chimrgiie,  or  the  Marrow  of 
Chirnrgeiy,"  4th  edit.,  I6!)3,  pp.  202,  20.1. 
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quently  practised  upon  diamembriug,  and  per- 
forming certain  other  cliirargic  operations."  As 
a  hsemostatic  caustic,  "  if  the  ligature  cannot  be 
perform'd,"  he  praises  turpentine  "  boiling  hot," 
as  an  excellent  restringent  to  the  blood ;  and  he 
avers  further,  that  its  application  does  not  give 
half  so  much  pain  as  some  other  escharotics.' 
In  the  Edinburgh  Hospital  Professor  Monro 
states,  in  1747,  that  "the  most  common  practice 
ia  now  to  stitch  the  vessels ;"  and  in  1 752  he 
adds,  deligation  is  "  now  universally  practised 
among  us."- 

Writing  after  the  middle  of  the  last  cen- 
tury, the  excellent  London  surgeon  Mr.  Samuel 
Sharp*  observes  that  it  was  only  within  the  pre- 
ceding half  century  that  the  barbarous  practice  of 
using  red-hot  irons,  potential  caustics,  powerful 
astringents,  and  "  poisonous  applications,  as  arsenic 
and  corrosive  sublimate"  (p.  298),  in  the  arrest- 

'   Turner. — See  hU  "  Art  ot  Surgery,"  pp.  343-345. 

'  Monro. — "  BilialiurgU  Medical  Essays,"  3d  eilit,,  voL  iv. 
p,  262  ;  and  footnote  anU,  p.  104. 

*  Samntl  Sharp, — Sen  hiB  "  Critical  Enquiiy  into  the  Pment 
State  of  Surgery,"  4th  edit.,  London,  1761. 


INTO   ENGLISH   PBACTICE. 


ment  of  haemorrhage,  had  by  degrees  fallen  into 
disuse  both  in  France  and  England,  but  it  was 
not  yet  (1761)  "discarded  in  every  part  of  Europe" 
(p.  306).  Some  practitioners  in  England  seem 
still  to  have  used  cauterization  for  the  smaller 
vessels,  "  after  tying  up  two  or  three  of  the 
largest"  (p,  309).  "The great  danger  and  uncer- 
tainty," says  he,  "  attending  these  methods  of 
stopping  the  blood  having  at  last  opened  the  eyes 
of  several  eminent  surgeons,  the  use  of  the  needle 
and  ligature  has  by  degrees  crept  into  practice" 
(p.  299).  But  Mr.  Sharp  still  complains,  in  1761, 
that  the  ligature  was  "  not  received  with  that  uni- 
versal acceptation  one  would  wish  and  expect" 
(p.  304) ;  and  in  the  way  of  apology  for  enforcing 
in  his  work  the  advantages  of  the  ligature  he 
adds,  "  improvements  of  all  kinds  are  so  slowly 
pi-opagated  that  this,  amongst  others,  is  not  uni- 
versally practised  in  the  distant  counties  of  our 
own  kingdom"  (jt.  314). 

It  is  certainly  not  flattering  to  the  boasted 
march  of  professional  knowledge  in  our  own 
country    that    such   observations    as    the    above 


VARIOUS   MODIFICATIONS 


required  to  be  made  in  England  two  long  cen- 
turies after  Ambrose  Pare  had  publicly  proposed 
and  practised  the  deligation  of  arteries. 


It  is  not  my  duty  here  to  discuss — even  had 
I  the  ability  to  do  bo — the  many  modifications 
that  surgeons  have  from  time  to  time  suggested 
as  to  the  forms,  shapes,  directions,  etc.,  of  the 
wounds  made  in  amputation,  with  a  view  to  the 
safety  of  their  patients,  tlie  formation  of  good 
stumps,  and  the  rapidity  of  their  cure.  In  the 
olden  days  of  surgerj',  the  knife  seems  to  have 
been  sent  down  direct  to  the  bone,  with  little  or 
no  attempt  at  the  formation  of  a  coveiiug  for  the 
woimd ;  and  the  practice  has  not  entirely  disap- 
peai-ed  in  this  centur}'.  Sir  Charles  Bell  tells  us, 
that  after  the  battle  of  Waterloo  he  saw  some 
stumps  made  in  this  old  rude  fashion.  On  examin- 
ing one  of  these  cases,  "  there  came  ofl,"  says  he, 
"  a  round  cake  of  charpie,  which  eorrespouded  with 
the  face  of  the  stump.  The  stump  itself  was  one 
uniform  flat  surface— integument,  muscle,  and 
bone  forming  one  plane,  as  you  mey  see  in  a  ham- 
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^M  shop."'     I  have  heard  of  stumps  of  this  fashion 

^M  after  battles  much  later  than  that  of  Waterloo. 

^M  But  the  leading  membera  of  the  surgical  profes- 

^M  sion  have  long  and  anxiously  atriven  to  shape 

^M  their  amputation-wounds  so  as  to  cover  fully  the 

^1  end  of  the  bone,  and  expedite  the  cure.     Many 

^M  modifications  in  this  way,  of  circular  and  flap,  of 

^1  ovalar  and  rectangular,  etc.,  amputations,  have  been 

^M  introduced,  from  the  time  of  Yongo,  Verduin,  Sa- 

^M  bourin,    Louis,  Cheselden,   Alauson,    and   others, 

^1  during  the  seventeenth  and  eighteenth  centuries 

^1  — down  to  the  more  recent  efforts  in  the  same 

^1  direction,  of  Teale,  Spence,  and  Garden,  in  our  own 

^V  day.     The  general  problem,  however,  of  the  best 

possible  form  of  stump  in  amputation  is  perhaps 
not  yet  quite  solved  ;  and  its  solution  must  require 
to  vary  with  the  varying  conditions  of  the  limb 
operated  on,  and  the  injury  or  disease  for  which 
the  operation  is  perfonned.  The  problem  itself 
is  one  which  involves  three  leading  conditions — 
namely,  the  kind  of  amputatiou-woimd  or  stump 
which  is  (1.)  safest  as  far  as  the  life  of  the  patient 

'  Sir  CharUi  BtU. — "  Institute  of  Surgery,"  vol.  i.  p.  336. 
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ia  concerned ;  (2.)  most  favourable  for  healing  by 
the  first  intention,  and  for  effecting  a  speedy  cure ; 
and  (3.)  most  aerviceatle  afterwards  in  its  tolera- 
tion and  use  of  an  artificial  limb.  Hitherto  the 
application  and  presence  of  the  ligatures  in  the 
depths  and  between  the  lips  of  amputation- wounds, 
have  80  far  jibsolutely  prevented  the  full  and 
entire  accomplishment  of  the  second  of  these  con- 
ditions (see  ante,  p.  70)— as  at  the  site  of  ligation, 
and  along  the  tracks  of  the  ligatures,  adhesion  is 
impossible  so  long  as  the  threads  remain.  The  use 
of  acupressure,  however,  has  already,  in  several 
instances,  enabled  surgery  to  take  a  step  forward 
in  the  treatment  of  amputation-wounds,  and  to 
effect  their  complete  cure  by  primary  union — as 
is  proved  by  the  cases  which  we  have  already 
detailed  in  Chapter  VII.  And  subsequently  we 
shall  have  occasion  to  see  that  it  is  destined, 
perhaps,  to  contribute  also,  in  some  respects,  to 
the  fulfilment  of  the  first  condition  named — viz., 
by  adding  to  the  safety  of  the  life  of  the  patient 


CHAPTER  XIV. 

RETROsPEcrr  of  the  Modes  op  Arresting  Hemor- 
rhage AFTER  Removal  of  the  Mamma. 

The  history  of  the  removal  of  the  mamma,  in  cases 
of  cancer,  etc.,  affords,  like  amputation,  a  striking 
example  of  the  series  of  changes  which  surgery 
has  gradually  undergone  in  relation  to  the  arrest- 
ment of  haemorrhage  in  operative  wounds ;  and, 
let  me  add,  in  relation  also  to  the  character  and 
treatment  of  the  accompanjdng  wounds  them- 
selves. 

Of  course  it  is  not  a  question  with  us  at  pre- 
sent whether  extirpation  of  the  mamma  should  be 
ever,  or  never,  or  often  had  recourse  to,  in  cancer 
and  other  maladies.  Nor  have  we  to  discuss  all 
the  possible  modes  of  extirpation.  The  diseased 
breast  has  been  often  and  entirely  removed  by 
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the  application  of  cauteries  and  sti-ong  caustics 
alone;'  but  these  means  do  not  fall  within  o\ir 
present  considerationj  for  the  object  of  this  chap- 
ter ia  to  mention  the  chief  modes  of  removing  the 
diseased  mamma  that  were  liable  to  be  followed  by 
hemorrhage,  and  to  specify  the  modes  by  which 
that  hsemorrhage  was  attempted  to  be  averted  or 
arrested. 

In  the  past  histoiy  of  surgery  we  find  two  or 
three  different  motUfications  of  operations  for  the 
extirpation  of  the  mamma,  before  we  reach  the 
mode  of  cutting  down  upon  and  dissecting  out 


'  Actaal  cauleriet  for  detlrtirtion  of  the  ditfaifd  jaamvia. — 
Whon  the  actual  cautery  was  ascd  fur  the.  puqwse,  it  requireil 
to  be  (lone  as  directed  hy  Wisemau,  "  not  by  aiqilying  it  lighlljr 
upon  the  upper  parts,  but  by  thrusting  at  the  root  with  a 
ecoop  or  chi»el-like  cautery,  carrying  it  away  Iwfore  you.  If 
there  reniain  any  rage  of  it,  with  a  proportionable  bulWin-CBulery 
bum  it  down  toacruat." — ("  Several  Chirurp<»l  Treatise?,"  1676, 
p.  10I>),  A  still  alder  English  Hurgcon — -namely,  tlie  celebrated 
John  of  QaddesilcQ — reconuuendH  the  extirpation  of  cancer  to  be 
effected  with  a  heated  golden  caiitetj  {fat  rautfrium  cam  auro 
•gnito),  aa  if  the  mere  price  of  the  metal  need  could  either  enhance 
its  surgical  effects  or  afford  any  onoiathctic  solace  to  the  patient — 
("  Hoia  Aoglica ;  Practica  Medicince  a  capite  ad  pedes,"  1491,  fol. 
16S.) 
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the  tumour  which  is  generally  practised  at  the 
present  Jay.  The  ancient  methods  may  be  stated 
as  follows  :— 

(I.)  Cautery- Knives. — In  the  excision  of  the 
mamma,  as  in  amputation  of  the  limbs,  there  were 
sometimes  used  by  the  ancient  sm-geons  knives 
which  wereeunninglycalculated  atone  and  thesame 
time  both  to  remove  the  diseased  part  and  to  arrest 
the  hasmorrhage.  Thus,  in  one  of  the  reputed  works 
of  Galen,  this  double  attribute  is  ascribed  to  a 
razor  heated  in  the  fire.'  And  the  same  idea  had 
not  died  out  even  in  the  seventeenth  century, 
"  If,"  says  Fabriciua  ab  Aquapendente,  "  the  cancer 
be  movable,  I  should  grasp  it  with  the  forceps, 
and  forthwith  perfoi-m  the  extirpation  with  an 
incandescent  knife  (cttltro  candenti) ;  in  order 
that  the  cancer  may  be  amputated  by  the  sharp- 
ness of  the  kuife,  and  the  bleeding  at  the  same 
time  suppressed  by  its  glowing  heat."  Fabricius 
had  still  another,  and  if  possible  more  relentless, 
mode  of  extirpating  a  cancerous  mamma,  in  cases 

'  OaUn. — See  his  "  Opera,"  Kiihn's  edit.,  torn.  liv.  {Itagogve, 
cap.  xii.),  p.  786. 
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where  the  diseased  mass  was  adlierent  and  fixed, 
and  coidd  not  be  seized  and  lifted  up  with  the 
forceps.  He  advises,  under  this  complication, 
that  we  should  avert  the  pain  and  loss  of  blood 
by  first  hacldng  through  the  whole  skin  and  cir- 
cumference of  the  tumour  with  a  sharp  piece  of 
wood  or  horn  [ligno  aut  comu  aciem  kabente) 
soaked  from  time  to  time  in  aquafortis — and  then 
tear  out  the  glandular  substance  of  the  mamma 
from  the  subjacent  part  with  the  fingers  and  nails, 
If  the  discharge  of  blood  obscures  the  operation, 
the  vessels  are  to  be  occluded  with  burnt  bombyx ; 
and  afterwards,  if  need  be,  the  resulting  bleeding 
is  to  be  aiTested  with  red-hot  irons  (fenrtmentis 
cande7itibus).  But  there  is  a  danger,  he  warns 
us  elsewhere,  of  the  fire  burning  too  deep,  and 
affecting  the  heart  itself.' 

(2.)  Alternate  Applications  of  the  Scalpel 
and  Cautery. — One  of  the  earliest  modes  in  which 
the  cutting  and  unheated  bistoury  was  used  for  the 
removal  of  the  cancerous  mamma,  was  in  reality 

'  Fabriciiu  ah  A-juapeiidente. — "  Ope«  Chinugica,"  Lcfden, 
1783,  fol.  123  anJ  503. 
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not  less  pitiless  than  the  preceding  plans  with  the 
red-hot  scalpel  or  aquafortis-knife.  The  first  full 
description  of  the  operation  for  the  removal  of  a 
cancerous  mamma  is  to  be  found  in  the  "  Tetra- 
biblos"  of  Aetius,  who  cites  the  description  of  the 
operation  as  performed  by  Leonidas,  a  surgeon  of 
the  early  part  of  the  fifth  century.  He  directs 
an  incision  to  be  made  into  the  substance  of  the 
mamma  at  the  site  of  the  cancer,  and  the  actual 
cautery  to  be  immediately  afterwards  thrust  into 
the  incision  imtil  an  eschar  be  produced  and  the 
attendant  bleeding  stopped.  He  then  orders  to  be 
immediately  made  stiU  fmther  into  the  substance 
of  the  mamma  a  second  and  deeper  incision, 
which  is  to  be  immediately  cauterized  like  the 
first ;  and  so  onwards,  with  a  series  of  successive 
incisions  and  searings — with  the  alternate  use 
of  scalpel  and  fire— till  the  whole  cancerous  mass 
were  removed.  These  repeated  cauterizations 
with  the  red-hot  irons,  which  thus  are  ordered 
to  follow  every  fresh  stroke  of  the  dissecting-knife, 
were  merely  for  the  purpose  of  restraining  the 
attendant  bleeding.     But  after  the  amputation  of 
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the  diseased  mass  was  completed,  and  the  bleed- 
ing arrested,  Leonidas  again  further  charred  and 
burned  more  completely  the  remaining  parts  until  , 
they  were  quite  dry  and  scorched,  with  the  hope  and 
object  of  eradicating  all  remnants  of  the  malady.^ 
(3.)  Slicing  off  tlie  wlioie  Mass,  and  tlien  ap- 
plying Cauteries,  etc.  e(c.— Very  many  of  the  old 
and  mediseval  surgeons,^  without  recommending 
the  rush  of  blood  following  each  new  individual 
gash  of  the  knife  to  be  arrested  by  a  new  appli- 
cation of  the  red-hot  cautery-irona,  effected  first 
the  complete  excision  of  the  diseased  organ,  and 
then  subsequently  applied  their  cauteries,  caustics, 
or  other  haemostatics,  to  the  extensive  resulting 
bleeding  surface,  till  the  hsemorrhage  was  stiinched 
and  restrained. 

'  Ltonidat. — See  the  "TetraLiljlos"  of  Aetius,tetr.  iv.,  senn, 
xv^  cap.  45.  SonnUB  deecribea  the  aame  operation  in  abnoBt  the 
name  wonia  (sco  Adaiiis'  tranaktion  of  Faulus  ^gineU,  vol.  iL 
p.  333). 

'  Plant  of  old  larfftoru. — "  Some,"  Bays  PauluB  .j^neta, 
"  have  consumed  llie  whole  rcdundaut  nmtter  by  cauteries,  but 
others  first  make  au  esciBion  of  the  whole  hreiiBt  and  then  bum 
the  place." — See  the  "  Seven  Booka  of  Paulas  .S^iaeta,"  tiuw- 
lated  by  Dr.  Adams,  vol.  ii.  p.  332. 
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The  diseased  mamma,  under  this  plan  of  treat- 
ment, was  eiitirely  sliced  off  by  one  or  two  huge 
and  rapid  incisions  through  its  base.  Ere  tlie 
simple  grasp  of  the  hand  was  mainly  tnisted  to, 
various  ingeniously  merciless  devices  were  em- 
ployed to  hold  the  diseased  mass  steady  and  out- 


I 


Fig.  21,  The  process  of  Rlicbg  off  the  breast.  Tlie  breiut  itself  tnms- 
fiicd  with  two  cords,  and  dragged  forwards. — (After  Scultetos  and 
Hcistor.) 

stretched  wkilat  the  stroke  for  this  swift  and  rough 
process  of  amputation  was  inflicted.  For  this  pur- 
pose, one  of  the  oldest  methods  followed  consisted, 
as  represented  in  the  plates  of  Scultetus  and  Heistcr, 
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in  transfixing  the  breast  witli  two  tlireada  or  cordB  1 
introduced  ci-osswise  to  each  other  (see  Fig.  21)  ; 
a  plan  described  and  praised  also  by  Nuck.  The 
diseased  part  was  pulled  outwards  by  traction 
upon  these  cords,  and  then  the  wholesale  extir- 
pation of  the  entire  mamma — gland,  skin,  and  all 
— was  effocted  by  cutting  behind  the  cords  or 
through  the  base  of  the  tumour.  To  lift  and  hold 
out  the  breast,  Solingcn  and  Bidlow  transfixed  it 
with  a  large  strong  fork,  the  prongs  of  which  were 
seven  or  eight  inches  in  length.  Bidlow,  in 
smaller  cancers,  employed  for  the  same  object  a 
flattened  sharp-pointed  instrument,  which  Heiater 
correctly  compares  to  a  small-swortl,  effecting  with 
it  the  transfixion  and  elevation  of  the  mass.  For 
the  same  purpose  Helvetius  contrived  great  pin- 
cers, the  sharpened  beaks  of  which  were  ruthlessly 
dug  into  the  sides  of  the  mammary  mass  to  hook 
and  hold  it  up ;  and  this  instrument  of  Helve- 
tius was  long  in  fashion  and  much  employed  and 
lauded  by  European  sm-geons.  Tabor,'  Hartmann, 
and  Vylhoom,  used  for  the  purpose  a  special  in- 
'  Talior. — See   his   "  DisaertaLio  de  Cancero  Maiamanim," 
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strument  or  machine-,  which  was  intended  for  the 
double  function  of  both  fixing  and  slicing  off  the 
breast.  It  consisted  of  a  jointed  circlet  of  iron 
made  so  as  to  close  and  tighten  upon  the  basis  of 
the  mamma  that  was  to  be  removed ;  and  then 
subsequently  a  knife,  of  the  shape  of  a  sickle  or 
half-circle,  by  a  strong  and  swift  motion  of  the 
handle  shaved  off  the  whole  diseased  mass. 

After  the  entire  mass  of  the  cancerous  mamma 
was  removed  by  the  knife  or  any  of  its  cutting 
substitutes,  the  gush  of  blood  from  the  vessels 
exposed  on  the  surface  of  the  resulting  circular 
wound  was  arrested  by  haemostatic  applications 
of  various  kinds. 

(a.)  Cauteries.  —  The  application  most  com- 
monly resorted  to  consisted  of  the  actual  cautery, 
freely,  fully,  and  rapidly  applied  to  the  surface  of 
the  wound,  and  more  pai-ticularly  to  the  bleeding 
points  of  it.    The  figure,  copied  from  Scultetus,  in 

vrith  a  plate,  in  Ilaller'H  "  DispuUitiones  Chirurgicoo,"  torn.  ii. 
p.  461,  *7?. ,-  or  Heistec's  "  Syatem  of  Surgery,"  Tol.  iL  p.  63. 
Both  Tabor  and  Heister  describe  the  ilifferGnl  modes  of  seizing 
the  mamnia  for  extirpation,  as  practised  by  ditfcrcnt  eurgcons. 
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the  annexeil  woodcut,  Fig.  22,  is  one  illustrative — 
after  the  operation  in  question — of  the  application 


Fig.  22.  The  appliotioa  or  tlie  red-hot  cautery  to  the  Mwdiog  mrfmca 
of  the  wound  KsDlting  from  amimtatiou  of  the  tiuunin&  (Suultetiu). 

of  red-hot  irona  "  As  to  the  use  of  which,"  Daniel 
Turner  duly  warns  us,  "  there  may  be  more  judg- 
ment required  than  the  younger  Artist  is  aware 
of;  for  if  perfectly  red,  or  fire- hot  aa  we  call  it 
commonly,  hastily  applied  and  instantly  remoVd, 
it  is  odds  but  at  the  same  time  the  eschar  or  crust 
ia  pulled  off  with  the  iron,  and  the  patient  under- 
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goes  the  pain  to  no  purpose — the  vessel  now  again 
bleetling  aa  forcibly  as  ever.  ^VTien  the  same, 
then,  is  of  a  moderately  glowing  heat,  being 
struck  against  the  grate,  or  side  of  the  chafing- 
dish,  where  the  burning  charcoal  is  kindled  for 
that  purpose,  and  mb"d  against  the  floor ;  let  it 
be  strait  clap'd  up  to  the  mouth  of  the  artery — 
carrying  it,  however,  sideways  to  the  same,  that 
the  blood  flowing  out  against  or  upon  it,  may  not 
damp  the  heat  At  the  same  time,  let  the  end  of 
the  cautery  be  turned  two  or  three  times  round 
about  against  the  bleeding  part,  with  expedition ; 
still  observing,  upon  each  touch,  whether  the  work 
is  done  complete,  whence  you  may  renew  or 
wholly  withdraw  yoiu-  instrument,  conveying  the 
same,  aa  it  was  brought  you,  handsomely  out  of 
your  patient's  sight."' 

(6.)  Caustics,  etc.  —  Sometimes,  particularly 
when  the  bleeding  was  not  very  great,  it  was  tried 
to  be  staunched  by  chemical  caustics,  as  vitriol 
buttons  or  pieces  of  stilphate  of  zinc  and  alum, 

Art  of  Sm^ery,"  6lh  edit,    1741, 
Q 


Ta-rwr. — See   his 
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corrosive  sublimate,  etc. ;  or  by  astringent  and 
styptic  lotions  and  powders  of  many  diflFerent 
kinds. 

(c.)  Compresses. — Occasionally,  when  the  at- 
tendant lisemorrhage  was  not  severe,  compressee, 
simple  or  medicated — as  sponge,  agaric,  etc — 
were  trusted  to.  The  compresses,  when  sufficient, 
were  kept  applied,  sometimes  by  the  band  alone, 
more  frequently  by  bandages,  and  occasionaUy  by 
stitches  crossed  from  one  side  of  the  wound  to 
the  other. 

{d.)  Ligatures. — The  deligation  of  the  bleed 
ing  vessels  after  excision  of  the  diseased  mamma 
was  longer  in  being  admitted  into  practice  than 
was  the  case  in  amputation-wounds.  In  his  chap- 
ter upon  the  removal  of  cancers,  even  Par6  himself 
does  not  recommend  the  attendant  bleeding  to  be 
restrained  by  their  use.  He  advises  that  "  the 
place  must  be  seared  with  an  actuall  cautery  ;  for 
that  will  strengthen  the  part  affected,  draw  forth 
the  veneaate  quality,  and  also  stay  the  defluxion."* 
During  the  next  eenturj-  and  a  half  no  smgical 

'  Pari— Sec  bis  "  Workes,"  p,  281. 
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writer,  so  far  as  I  can  remember,  ventures  to 
recommend  the  deligation  of  the  arteries  in  the 
place  of  cauterization  after  the  removal  of  an 
enlarged  and  diseased  mamma. 

In  the  earlier  years  of  the  eighteenth  century, 
Dionis^who  did  so  much  to  introduce  the  ligature 
of  arteries  after  amputation — did  not  trust  to  the 
same  means  after  mammary  extiii^ation.  Speak- 
ing of  the  excision  of  the  enlarged  mamma  by  the 
usual  method  of  a  single  slice,  he  describes  its 
facility  by  a  quaint  comparison  ;  "  this  opemtion," 
says  he,  "  is  easier  than  is  imagined  before  'tis 
performed ;  for  the  breast  separates  as  easily 
fi-om  the  ribs  as  when  we  divide  the  shoulder 
from  a  quarter  of  lamb."  To  stem  and  stay 
the  attendant  flow  of  blood,  if  it  be  too  abun- 
dant, he  applied  small  vitriol  buttons  to  the 
bleeding  orifices,  and  made  use  of  astringent 
powders.  In  arresting  the  hemorrhage  "  we  have 
given  over,"  Dionis  further  observes,  "  the  use 
of  the  searing  irons,  called  fire-buttons,  and  that 
of  the  red-hot  flat  iron  which  was  formerly 
appropinquated   to  the  wound  to  dry  and  con- 
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surae  the  rest  of  that  voracious  acid  which  was 
believ'd  to  have  remain'd ;"  for  "  these  hot  irons,"  he 
adds,  "  make  the  patient  tremble,"^ — and  no  won- 
der ; — it  being  here  difficult  or  impossible  in  prac- 
tice to  obey  the  subtle  injunction  we  have  quoted 
in  a  preceding  page  from  Turner,  of  passing  and 
repassing  the  hot  cauteries  "  handsojuely  out 
of  your  patient's  sight."  And  we  doubt  not 
that  Read  was  right  when  he  atated^ — as  one 
reason  against  the  use  of  the  actual  cauteiy — 
that  "  it  is  horrible  to  the  sight  and  apprehen- 
sion ;  for  it  doth  in  a  manner  ezanimat  cowardly 
persons."^ 

Some  years  subsequently  to  the  publication  of 
these  observations  of  Dionis,  we  find  his  country- 
men Le  Dran  and  Petit  sjDeakiug  of  the  deligation 
of  the  bleeding  arteries  after  the  excision  of  the 
mamma,  as  still  an  alternative  measure  only, 
which  was  occasionally  to  be  followed.  Writing  in 
1742,  Le  Dran  describes  the  attendant  hsemor- 
rhage  as  frequently  producing  actual  fainting,  for 

'  liionit. — "  Course  of  Cbirur^'ical  Ojieralions,"  p.  365. 
'  Itead.^ike  liis  "  Trealise  uf  WoluiJ*,"  IMS,  |>.  14. 
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which  the  patient  is  to  be  placed  in  the  supine 
position  till  she  comes  to  herself.  If  with  her 
recovery  "  the  bleeding,"  he  adds,  "  returns,  it 
must  be  suppressed,  either  by  making  a  ligature 
upon  the  vessels,  or  by  the  application  of  a  small 
pledget  dipt  in  styptic  water."^  In  a  similar  spirit 
Petit  states,  that  he  has  rarely  or  never  been  imder 
the  necessity  of  serving  himself  with  the  ligature 
of  the  arteries  after  excision  of  the  mamma ;  for — 
in  consequence  of  the  resistant  6rm  basis  of  the 
wound — compression  and  cauterization  with  a 
button  of  alum  have  in  his  hands  proved  suffi- 
cient.' 

In  Germany  the  deligation  of  the  arteries, 
after  extirpation  of  the  mamma,  was,  in  the  early 
half  of  the  last  century,  a  practice  not  much  more 
followed  than  in  France.  The  actual  cautery  was 
in  general  discarded  ;  but — as  in  amputations 
- — the  ligature  was  a  means  employed  to  secure 


'  Le  Bran.—^b  Caulker's  tnmslntion  of  liia  "  Traiti  des 
Operations  de  Chirnrgie,"  ji.  303. 

'  PnU. — "  Trut4  des  Maladiea  Chirurpfales,"  1774,  Wm.  i. 
p.  231. 
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the  larger  vessels  principally  or  only, — caustics, 
styptics,  absorbents,  etc.,  being  still  retained  for 
the  closure  of  the  smaller  vessels  in  the  wound. 
Thus,  the  great  German  surgical  authority,  Heister, 
in  1739,  states,  as  the  practice  of  himself  and  of 
his  school,  that  to  stay  the  haemorrhage,  after  ex- 
tirpation of  the  mamma,  the  actual  cautery  was 
not  "  necessary."  "  It  may  be  sufficient  only,"  he 
observes,  "  to  tie  up  the  larger  vessels,"  and  for 
the  remaining  bleeding  "  to  apply  a  large  quantity 
of  scraped  lint,  retaining  it  witli  a  thick  and 
broad  compress,  and  a  long  bandage;  though," 
he  adds,  "  my  quondam  preceptor  Bidlow,  who 
was  well  versed  in  these  operations,  advises  to 
sprinkle  fine  powder  of  plaster  of  Paris  upon  the 
lint,  to  stop  the  hEemorrhage.  Others  advise 
styptic  powders."' 

Aa  early  as  the  sixteenth  century,  the  dlstui- 
guished  Italian  surgeon,  Fallopius,  published  an 
account  of  the  extirpation  of  cancerous  tumours 
A^im  various  parts  of  the  body,  in  which  he  recom- 

'  ffeiiUr. — See  liia  "  Oeneral  System  of  Sorgery,"  vol.  ii. 
p.  SI. 
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mended  tlie  elliptical  incision,  the  dissecting  out 
of  the  diseased  mass,  the  arrestment  of  the  bleed- 
ing by  vinegar  and  cold  water,  and  the  subse- 
quent laying  and  stitching  together  of  the  lips  of 
the  wound,  as  if  he  expected  their  primary  union.' 
His  countryman,  Ange  Nannoni  of  Florence,  pub- 
lished a  memoir  in  1 746,  in  which  these  same  prin- 
ciples of  Fallopius  were  applied  to  the  operation  of 
the  excision  of  the  cancerous  mamma — the  skin 
being  saved  with  the  hope  of  reuniting  the  wound 
by  the  first  intention  :  and  with  that  object  sutures 
were  employed.*     Pallueci,  another  Italian  sur- 

'  FdUopiiu. — See  hia  "  Opera  Omnia,"  Fnintfort,  1600,  torn. 
iL  p.  265,  oT  tmct  is.  cap.  v.,  "  de  tractntione  canori  quo  od 
locum  afTectum  per  medtcamenta,  et  etiam  per  m&naalem  opera- 

tionem." 

'  A'annoni. — See  his  "  Tvattato  Cliirorgicri  dell  Malattie  dell 
MammtUe,"  Fireoie,  1746.  I  regret  iLat  I  tannot  state  what 
hffiwostatic  means  Nannoni  used,  whether  the  ligature  or  not,  as 
I  have  only  seen  the  brief  and  imperfect  analysis  of  his  memoir 
which  IB  contained  in  Spcengel'a  "  Histoirc  de  la  Mi^devine," 
torn.  TJii.  p.  449.  Franciscus  Aruieui,  a  Spanish  surgeon,  and  a 
contemporary  of  Fallopius,  deflerv«s  notice  for  recommending,  in 
hia  very  elaborate  accoimt  of  extirpation  of  the  mniiinia,  the  die- 
secting  out  of  the  tumour,  after  making  a  longitudinal  incision 
down  upon  it,  and  the  learing  of  lliips.^(&.'e  hia  wark,  "  De  Recta 
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geon,  while  resident  in  France,  tried,  in  1750,  to 
prove— from  watching  the  practice  of  M.  Morand 
of  Paris — that  after  extirpation  of  the  breast, 
styptic  powders  and  compression  do  not  suffice 
always  to  arrest  the  haemorrhage,  and  that  it  is 
better,  in  most  cases,  to  have  recourse  to  the  liga- 
ture, because  the  arteries  are  much  augmented  in 
size.^ 

In  England,  during  the  first  half  of  the  laat 
century,  in  extirpation  of  the  mamma,  the  ligature 
was,  as  on  the  continent,  generally  looked  upon  as 
an  alternative  and  occasional  measure,  and  not  as 
the  settled  and  established  means  of  arresting  the 
haemorrhage.  They  commonly  employed  along 
with  it — or  instead  of  it — caustics  and  styptics. 
Thus  Shaw,  in  his  "  Practice  of  Physic,"  published 


Curundonun  Vnlnerum  Ratione,"  AroHterdam,  1658,  pp.  89,  90, 
iqj)  Sprengel  erroneouBly  desci-ibea  him  as  not  cutting  out  the 
tumour,  but  as  tearing  it  out  with  the  hand  aKme — as  he  aubae- 
quenllj  rtpresents  Platner  doing,  with  the  view  of  the  process  of 
arnlHion  serving  to  preirent  the  hajmoirhagc. — (See  Sprengel, 
"  Histoire  de  la  MiWecine,"  torn.  viiL  pp.  421,  451.) 

'  Pallucei. — See  hia  "  Nouvelles  nemarques  sur  la  Litho- 
tomio,  etc.,  et  sur  I'Amputation  dea  Mammelles,"  Paris,  17D0,  pp. 
300-304. 
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in  17 i5,  states,  that  after  the  excision  of  the 
breast "  the  mouths  of  the  larger  vessels  are  to 
be  stitched  or  tied  up,  or  the  hfemorrhage  stopp'd 
with  buttons  of  vitriol  or  the  common  styptics."' 
The  first  surgical  author  who,  as  far  as  I  know, 
declares  exclusively  for  the  ligature,  and  for  it 
alone,  after  excision  of  the  mamma,  is  Mr.  Sharp. 
In  his  "  Treatise  on  the  Operations  of  Surgeiy," 
published  in  1739,  in  his  chapter  ou  "  the  ampu- 
tation of  the  cancer'd  and  scirrhous  breast,"  he 
speaks  of  no  other  method  of  stemming  the 
attendant  hEemorrhage  except  the  ligature.' 

A  man  of  few  words,  but  of  unchallengeable 
honesty,  the  celebrated  English  sui^on  William 
Cheaelden — the  master  and  teacher  of  Sharp — ha.s 
published,  in  some  notes  which  he  wrote  to 
Gataker's  English  translation  of  Le  Dran's  "  Opera- 
tions," a  statement  full  of  high  and  yet  of  humi- 
liating interest  in  regard  to  the  operation  which 


'  Shav}. — See  hi*  "  New  Practice  of  PLyMC,"  Gth  edit,  voL  ii, 
p.  633. 

'  Sharp. — See  his  "  Treatise  on  the  ppemtiims  of  Suigeiy," 

3d  edit,  1840,  p.  131. 
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we  are  considering — namely,  the  excision  of  the 
diseased  mamma.  Cheselden's  note  shows  that 
tne  chief  improvements  which  occurred  in  Eng- 
land in  that  operation,  in  the  earlier  half  of  the 
last  century,  were  not  wrought  out  by  the  orthodox 
members  of  the  profession,  but  by  a  clerical 
amateur.  This  stranger  to  the  profession  intro- 
duced three  leading  improvements  in  the  opera- 
tion— namely  (1.)  Instead  of  slicing  ofTthe  mass 
at  once,  he  dissected  out  the  tumour  after  making 
an  elliptical  incision  down  upon  it — saving  thus 
flaps  of  skin  and  subcutaneous  tissue  to  cover  the 
gash  produced ;  (2.)  He  employed  ligatures  alone 
in  staying  the  hsemorrhage ;  and  (3.)  He  dressed 
the  wound  simply,  and  without  the  old  incum- 
brances of  ointments,  balsams,  pledgets,  bandages, 
etc.  Cheselden  adds  a  diagram  illustrative  of  this 
amateurs  mode  of  operating.  It  is  here  copied  in 
Fig.  23,  where  the  left  breast  shows  by  a  dotted 
line  the  elliptical  form  of  the  incision  used,  and 
the  right  breast  represents  the  diseased  mass  dis- 
sected out,  the  pectoral  muscle  left  bare,  and  the 
form  of  flaps  that  remained.     "  The  way,"  says 
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out  more  clearly,  and  tlien  tyed  up  every  vessel 
as  he  proceeded,  and  through  ignorance,  as  they 
called  it,  dressed  more  simply  than  waa  the  prac- 
tice among  surgeons— all  which  contributed  to  his 
success,  which  exceeded  anything  that  had  been 
known  before.  But  hia  operations  were  tedious, 
and  the  more  learned  following  the  same  method 
his  reputation  in  a  manner  faded  away.'" 

Since  the  time  when  Cheseldcn  published  the 
preceding  account  of  the  mode  of  extirpating  the 
mamma,  I  am  not  aware  that  any  alterations  of 
impoi-tance  have  taken  place  in  England,  in  the 
way  of  performing  the  operation,  down  to  our  own 
days.  The  configuration,  length,  direction,  etc.,  of 
the  primary  incision  or  incisions,  and  of  the  flaps, 
has  been  proposed  to  be  almost  infinitely  varied ; 
and  the  mouths  of  the  bleeding  arteries,  instead  of 
being  ligatured  during  the  progress  of  the  incision, 
are  now  almost  always  ligatured  after  the  incision 
is  completed.  But  these  circumstances  do  not 
affect  the  principles  of  the  operation,  and  of  the 

'  Clietehltn. — See  the  "  Operationa  in  Surgery  of  Mona,  Le 
Draa,"  translated  by  Thomas  Gataker,  174!),  p.  454. 
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subsequent  treatment  of  the  wound,  as  practised 
by  the  clerical  operator  referred  to  by  Cbeselden. 

The  rapid  retrospect  which  we  have  taken  in 
the  present  and  in  the  preceding  chapter  of  the 
olden  modes  of  iunputating  limbs  and  of  removing 
the  mamma,  teach  us  two  important  lessons — 
Firsf,  The  great  difficulty  and  slowness  with  which 
the  ligature  of  arteries  was  introduced  into  prac- 
tice; and,  Secondly,  The  equally  great  difficulty 
and  slowness  mth  which  these  operations  were 
afterwards  gradually  modified  so  as  t«  allow  the 
chances  of  a  greater  and  greater  amount  of  pri- 
mary union  in  the  resulting  wounds.  But  com- 
plete and  entire  adliesion  by  the  first  intention,  of 
the  wounds  following  amputation  or  excision  of 
the  mamma,  was  a  result  which—  however  skilfully 
iuid  ably  aimed  at'— could  never  be  fully  attained 
when  ligatures  were  used  to  arrest  the  hiemorrhage, 
because  union  of  the  lips  of  the  woimds,  at  the 
sites  of  the  tracks  of  the  ligatures  at  least,  and  at 
their  tied  extremities,  was  a  matter  of  simple  im- 
|.ussil>ility.     All  the  other  parts  of  the  wounds 
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might  heal  by  primary  union  ;  these  parts  could  * 
not  But  abeady  we  have  seen,  in  Chapter  VII., 
the  possibility  of  the  wounds,  left  both  by  ampu- 
tations and  by  the  excision  of  the  mamma,  com- 
pletely and  entirely  healing  where  acupressure- 
needles  were  temporarily  applied  to  close  the 
vessels  instead  of  ligatures.  And  if  the  present 
chapter  were  not  already  too  long,  I  might  cite 
various  instances,  in  addition  to  Case  VII.,  of  the 
sucwssful  primary  closure  of  other  very  large 
wounds  left  by  extu-pation  of  the  mamma,  where 
acupressm-e  was  used  as  the  htemoatatic  agent 
instead  of  deligation. 

The  whole  history  of  the  ligature  in  surgery 
powerfully  and  yet  painfully  teaches  us  how  very 
hard  and  hateful  a  work  it  is  for  the  professional 
mind  to  give  up  ideas  and  practices  in  which  we 
have  been  long  tutored  and  trained  by  education 
and  experience.  One  "  obstacle  to  the  progress  of 
surgery,"  as  the  old  English  surgeon  Bromfeild  ob- 
serves, "  has  been  a  dull  and  lazy  acquiescence  in 
the  established  methods  of  operating,  as  if  every 
deviation  from    the   common  way   ought   to  be 


SURItENDERlNG    PRACTICES. 


esteemed  at  best  as  an  useless  refinement  upon  what 
experience  had  taught  us  was  sufficient  for  our 
ends ; "  and  there  are,  he  adds,  "  bigots  in  every 
profession,  and  many  in  surgery,  who  from  habit, 
prejudice,  and  falae  reasoning,  cannot  fall  in  with 
any  proposal  which  does  not  exactly  coincide  with 
their  notions  of  things."' 

Under  the  dread  of  giving  up  the  red-hot 
cautery  and  cauter}--kiufe  for  the  silken  ligature, 
some  of  the  old  surgeons  waxed  eloquent  upon 
the  supposed  superior  properties  of  their  special  in- 
struments and  methods.  We  have  already  found 
Hildanua  talking  admiringly  and  almost  lovingly 
of  the  "  egrcgiffi  virtutes"  of  his  horrific  Cau- 
ferium  Cultetktre  (see  ante,  p.  201},  and  other  old 
authors  speak  with  similar  enthusiasm  of  their 
simple  red-hot  cauterizing  irons.  In  the  same 
spirit,  in  opposition  to  the  introduction  of  acu- 
pressure, I  have  both  read  and  heard  of  leading 
and  eminent  surgeons  of  oui'  own  day,  stating  that 
tlie  ligature  was  "  one  of  the  grandest  things  in 

'   Bromfeild. — See  his  "Cliirurgical  Observstiona  and  Cmsb," 
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surgery."  But  inevitably  the  ligatures  of  arteries, 
in  traversing — as  foreign  bodies^the  cavities  of 
wounds,  and  in  remaining  anchored  in  their  depths 
and  sides  by  small  strangulated  morsels  of  dead 
flesh,  tlo  hinder  and  hamper  the  process  of  healing 
by  primary  union.  In  all  surgical  operations  in 
which  they  are  used,  the  threads  themselves  are, 
as  it  were,  archaaological  remnants  of  the  former 
dressings  that  used  to  be  applied  to  the  interior  of 
the  stump.and  the  sloughs  produced  by  them  in  the 
ends  of  the  tied  arteries  are  fragmentary  emblems 
of  the  old  sloughs  made  by  the  ancient  cauterizing 
irons  and  caustics.  Can  it  possibly  be  one  of  the 
"  grandest  things "  in  surgery  to  bury  and  im- 
plant in  the  depths  of  every  wound  which  it  in- 
flicts as  many  small  sloughs  of  dead  decomposing 
arterial  tissue  as  there  are  arteries  tied — and  ex- 
I  pect  primary  union  to  foUow  ?  Surely  English 
surgeons  in  the  latter  half  of  the  nineteenth  cen- 
tury ought  to  be  able  to  boast  of  something 
better  than  a  practice  which  thus  bids  utter  defi- 
ance to  all  the  fundamental  principles  of  true 
English  surgery. 


CHAPTER  XV. 

Special  A:bguments  against  Acupressure. 

"Whosoever,"  sagaciously  remarks  Dr.  Henry 
Marshall,  "  proposes  an  alteration  of  existing 
usages,  will  meet  from  some  men  with  a  sort  of 
instinctive  opposition,  which  is  influenced  by  no 
process  of  reasoning,  by  no  considerations  of 
propriety  or  sound  policy,  which  defends  the 
existing  system  because  it  exists,  and  which 
would  have  equally  defended  its  opposite  if  that 
had  been  the  oldest"^ 

In  accordance  with  this  old  and  acknowledged 
principle  of  opposition,  a  variety  of  special  objec- 
tions have  been  urged  against  acupressure,  in  addi- 
tion to  those  general  objections  to  it  which  we 

1  Marshall, — See  IiIb  Essay  on  the  Abolition  of  Flogging,  etc. 
in  the  Army,  in  his  ''  Military  Miscellany ,**  p.  182. 
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have    considered    in    a    preceding   chapter    (see 
Chapter  XII.) 

Most  of  these  objections,  both  general  and 
special,  might  perhaps  have  been  anticipated ; 
for  human  thoughts  and  actions— being  always 
fundamentally  the  same— are  liable  to  be  found 
repeating  themtielves  in  cycles;  and  the  argu- 
ments against  the  proposed  innovation  of  acu- 
pressure might  have  no  doubt  been  discovered 
in  the  main,  in  the  arguments  long  ago  adduced 
against  other  analogous  innovations.  Indeed,  we 
shall  presently  have  occasion  to  observe,  that 
almost  all  the  leading  arguments  and  objections 
which  in  olden  times  were  urged  against  the  in- 
troduction of  the  ligature,  and  in  favour  of  the 
perpetuation  of  the  heated  iron,  have  been  repro- 
duced—perhaps unwittingly — against  the  intro- 
duction of  acupressure,  and  for  the  perpetuation 
of  the  ligature.  Names  and  men,  and  tim^  and 
things,  change,  but  the  spirit  of  opposition  ever 
continues  wonderfully  similar. 

In  the  present  chapter  it  will  be  necessary 
for  us  to  consider  a  variety  of  special  objections 
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urged  against  acupressure,  at  some  detail — how- 
ever tedious  aud  disagreeable  the  process  may  be  ; 
and  in  doing  »o,  perhapa  we  may  find  that  most 
of  these  so-caJled  objections  turn  out  as  argu- 
ments in  favour  of  acupressure  rather  than  as 
arguments  against  it 

First  Oejection. — Compression  of  the  Attendant 
Veins  and  Nerves. 

"  In  acupressure,"  observed  Professor  Miller, 
"  it  appeared  to  him  impossible  to  limit  the 
needle  to  the  bleeding  point,  so  as  to  avoid  in- 
cluding along  with  it  the  vein,  and  probably  also 
the  nerve.  But  it  was  well  known,"  he  continued, 
"  that  veins  were  extremely  intolerant  of  pressure, 
and  could  not  be  subjected  to  it  without  the  most 
hazardous  consequences.''' 

The  simple  and  direct  answer  to  this  objec- 
tion, as  a  whole,  consists  in  the  fact,  that  acu- 
pressure has  now  been  used  in  a  large  number  of 
amputations  and  other  operations,  without  any 

*  Miller.— See  the  "  Edinburgh  Medical  Jonrnal,'  December 
1860,  p.  5GS. 
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such  evil  coiisequencca  aa  those  suggested  by  Pro- 
fessor Miller  having  ever  been  produced. 

But  let  us  take  the  objection  in  its  two  indi- 
vidual parts,  as  referring,  Jirat,  to  veins ;  and 
secondly,  to  nerves. 

(1.)  Compression  of  Veins. — Even  ft  pHori 
one  would  scarcely,  I  think,  expect  that  the  mere 
compression  of  the  tube  of  a  vein,  for  twenty, 
forty,  or  sixty  hours,  would  be  liable  to  excite  de- 
leterious results.  In  his  very  able  work  on  sur 
gery.  Professor  Miller,  following  the  practice  of 
Davat  and  Velpeau,  recommends  for  the  cure  of 
varix,  that  a  series  of  needles  and  threads,  in  the 
form  of  twisted  sutures,  should  be  placed  around 
the  dilated  vein,  so  as  to  compress  and  obstruct 
its  canal — not  for  some  hours,  as  in  acupressure, 
but  for  "  some  days."  And  be  speaks  of  this  as  a 
"  simpler  and  safer  mode  of  treatment"  than  any 
other.'  But  if  a  diseased  vein  can  stand  such 
prolonged  and  strong  pressure  with  comparative 
impunity,  surely  a  sound  vein  may  do  so  still  more 
a^iely  when  the  pressure  is  both  much  less  in  degree 

^^L     '  milrr.—^e  liis  "  System  of  Surfe'try,"  p.  443. 
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and  much  shorter  in  duration.  After  venesection, 
and  wherever,  in  fact,  there  is  venous  hsemorrhage, 
we  compress  the  sides  of  the  vein  together  with  a 
pad  or  otherwise— and,  I  think,  usually  without 
dreaming  that  any  evil  consequences  are  apt  to 
follow  the  temporary  obliteration  of  the  venous 
tube  by  compression. 

But,  further,  I  am  inclined  to  hold  that  the 
closure  of  the  vein  along  with  the  artery  is,  per- 
haps, a  gain  from  acupressure,  instead  of  an  objec- 
tion to  it.  Dr.  Watson,  lecturer  on  surgery  in 
Edinburgh,  has  advanced  the  opinion,  that  one 
great  cause  of  the  non-union  of  amputation- 
wounds  by  primary  adhesion  was  the  circum- 
stance, that  when  the  woimds  were  closed,  "  oozing 
ensuing  afterwards,  the  cut  surfaces  were  kept 
apart  by  a  coagulum,  which,  acting  like  a  foreign 
body,  induced  suppuration."^  Surely  any  such 
deleterious  coagulum  of  blood  is  much  more  likely 
to  be  mainly,  if  not  entirely,  venous  than  arteria. 
in  its  origin  ;  for  every  careful  and  conscientious 

'   Wation. — See  the  "  EJinbiirgh  Medical  JounuU,"  December 
18G0,  p.  600. 
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surgeon  takes  due  pains  to  close  all  the  arteridl 
orifices  that  are  bleeding  upon  the  surface  of  his 
wounds.  He  diligently  ties  these  arterial  orifices, 
though  he  usually  avoids  tying  any  venous  orifices. 
Sometimes,  however,  though  not  very  often,  the 
veins  in  a  stump- wound,  as  described  by  Chelius, 
Velpeau,  Fergusaon,  Skey,  and  others,  do  bleed  so 
profusely  as  to  require  to  have  their  orifices  oc- 
cluded. If  these  orifices  are  tied  with  a  ligature, 
the  tissues  of  the  vein  are  lacerated ;  and  such 
physical  injury  may  be  apt  occasionally  to  termi- 
nate in  phlebitis.  If,  on  the  contrary,  these 
venous  orifices  are  closed  by  acupressure,  they 
escape  any  dii'eet  physical  injury  to  their  tissues ; 
and  further,  perhaps  it  may  yet  be  found  that 
the  closure  of  the  venous  oiifices  in  stumps,  where 
acupressure  is  used,  is  a  prophylactic  measure  of 
great  importance  in  this  respect — that  hereby  we 
prevent,  to  a  certain  extent,  the  intioduction  or 
absorption,  by  these  gaping  venous  orifices,  of 
deleterious  and  ichorous  fluids  existing  upon  the 
surface  of  the  wound  itself. 

(2.)  Compression  of  Nerves. — Mr.  Miller's  other 
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idea  with  regard  to  the  supposed  deleterious  e£Fects 
of  compression  of  the  attendant  nerves  in  acu- 
pressure is,  I  believe,  equally  groundletis  and 
hypothetical  with  that  regarding  the  supposed 
injurious  compression  of  veins.  Patients  whose 
wounds  arc  acupreased  have  certainly  not  more 
pain  than  those  patients  bi  whom  the  ligature  is 
used,  I  have  seen  the  central  artery  of  the  sciatic 
nerve,  and,  consequently,  the  mass  of  the  nerve 
itself,  compressed  by  an  acupressure-needle  with- 
out any  bad  effects  ;  and  here  the  nerve  com- 
pressed was  the  largest  that  can  be  met  with  in 
surgical  wounds.  The  case  in  which  this  occurred 
was  in  the  practice  of  Dr.  Handyside,  and  was,  in 
various  other  respects,  interesting  in  reference  to 
our  subject. 


Case  XL — Amputation  of  the  Thigh  at  its 
Upper  Fourth — Compressioa  of  Sciatic  Nerve  bij 
Acupi-essxtre-Needle. — The  patient  was  a  strumous 
man,  aged  forty-one,  emaciated  and  debilitated  to 
the  last  degi-ee,  and  labouring  under  high  ir- 
ritative fever,  in  consequence  of  an  extensive 
ulcer  from  a  burn.      The  ulcer  was  of  several 
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years'  duration,  and  iuvolved  the  right  thigh, 
knee,  and  leg.  Dr.  Handyaide  amputated  the 
thigh  at  its  upper  fourth.  The  vessels  which 
bled  were  acupreased  with  short  needles.  As  the 
wound  waa  about  to  be  closed,  a  projecting  por- 
tion of  the  sciatic  nei-ve  was  clipped  off,  and  its 
central  artery  began  to  bleed  freely.  To  avoid 
the  removal  of  the  stitches  which  had  been  already 
introduced,  a  needle,  five  inches  long,  was  brought 
down  between  the  sciatic  nerve  and  the  03  femo- 
ris,  through  the  skin  of  the  region  of  the  hip,  and 
made  to  emerge  between  five  and  six  inches  from 
its  point  of  entrance.  The  effect  of  this  acupres- 
sure waa  instantaneously  seen  in  the  bleeding 
being  arrested.  This  long  needle  was  removed 
from  under  the  sciatic  nerve  twenty-five  hours 
after  the  operation.  The  stump  yielded  a  dis- 
charge of  pus  not  great  in  quantity.  Two  months 
after  the  operation,  both  the  stump  and  the  en- 
tire body  of  the  patient  had  become  stout ;  and 
his  pulse,  which,  long  before  the  operation,  had 
been  extremely  rapid  and  intermittent,  was  now 
seventy-two,  and  regular.  On  the  night  of  the 
operation  the  patient  had  severe  pain  in  the  back, 
— an  eficet  produced  more  probably  by  cold,  wet- 
ting, and  exposure  on  the  operating  table,  than 
by  the  acupressure  of  the  sciatic  nerve ;  for  the 
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withdrawal  of  the  needle  had  no  effect  in  leesen- 
ing  the  pain ;  it  increased  subsequently,  and 
was  relieved,  at  hia  own  suggestion,  by  the 
application  of  a  Btrengthcning  piaster — a  remedy 
which  he  had  iLsed  successfuUy  in  previous 
■  similar  attacks. 


In  the  observations  of  Professor  Miller,  from 
which  I  have  cited  his  objection  regarding  the 
deleterious  compression  of  the  veins  by  acupres- 
sure, he*  argues  that,  in  surgery,  innovations  are 
not  neccssaiily  improvements.  Shortly  after  arte- 
rial deligation  was  suggested,  M.  Gourmelen, 
Professor  of  Surgery  in  Paris,  used  the  same  argu- 
ment, in  nearly  the  same  words,  against  Park's 
"  new  way  to  tye  the  vesseUs,"  and  ita  "  farre 
greater  perills."  He  maintained  that  the  drawing 
out  of  the  vessel  for  deligation  would  "  biiug  no 
lesse  paine  than  the  cautering  irons  doe  ;"  and  he 
adduced  Professor  MiUer's  objection  regarding 
veins  and  nerves^ — "  for  if  the  needle,  says  M. 
Gourmelen,  "  shall  pricke  any  nervous  part,  yea, 
the  nerve  itaelfc,  when  he  shall  by  this  new  and 
unaccustomed  way,  absurdly  constrainc  the  veine 
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by  binding  it,  there  must  necessarily  follow  a  nei 
inflammation;  from  an  inflammation  a  convulsion;- 
from  a  convulsion  death,'"  No  one,  I  fear,  hasJ 
any  great  respect  now  for  these  arguments  againstJ 
deligatioUj  and  in  favour  of  the  "  burning  s 
ustion  of  vessells,"  "  much  praised  and  com-^ 
mended,  and  always  approved  by  the  Ancients."  ' 
Perhaps  the  same  argument,  as  applied  against  . 
acupressure,  is  destined  ere  long  to  meet  the  same  J 
fate. 

Let  me  here  add,  that  the  correlative  argu-l 
ment  of  greater  suffeiing  being  probably  attendant  I 
upon  acupressure  than  upon  deligation,  was,  long  ' 
after  the  ago  of  Gourmelen,  used  against  the  liga-  , 
ture  as  compared  with  actual  cauterization.  \ 
Strange  as  it  may  seem  and  sound  to  us  now,  the  j 
ligature  was  viewed  by  many  sui'geons  aa  more 
painful  than  the  red-hot  cautery.  The  binding  or  j 
ligature  of  the  veasela  for  the  bleeding  of  wound 
is — avows    Cooke,    in    his   "  Marrow  of  Chirur-i 


'  Oourmelen. — See  tha  trnnalntion  of  Professor  QonnDelen'a 
Objections,  in  the  English  editjon  of  Park's  works,  pp.  1133, 
1134. 
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gery" — ■"  very  painful  and  much  unused."'  "  It 
is  certain,"  observes  M.  Louis,  "  that  the  ligature 
is  a  painful  operation"  (une  operation  doulour- 
euse").'  And  in  his  "  Critical  Enquiry  into  the 
Present  State  of  Surgery  in  England,"  Mr.  Sharp 
teUs  us,  in  the  midiUe  of  the  last  century,  that 
some  operators  still  employed  the  ligature  spar- 
ingly, fix)ni  their  "  horrid  apprehension  of  com- 
pressing the  nerves."'  When  prejudice  thus 
warped  the  professional  mind  so  strongly  against 
ileligation,  on  the  score  of  pain  from  compression 
of  the  nerves,  as  compared  with  the  burning  of 
the  cautery,  it  is  no  wonder  that  a  similar  and 

'  Cooie. — See  hia  "  Mcllificiuni  Cliirui^guB,"  1693,  p.  106. 

'  LoiUi. — See  tlie  "  MemoireB  de  rAcadiwie  Bofale  de 
Cliiraigie,''  torn.  it.  p.  394. 

'  SAarp. — See  his  "  Critical  Enqnirj,"  1761,  p.  310.  Some 
anrgeoiM  formerly  argued  for  the  une  of  the  tenaculum  instead 
of  the  artery  furceps,  ou  the  ground  that  the  tenaculom  was  leas 
likely  to  include  the  nerve,  awl  hence  likely  to  acoid  pain  from 
the  ligHtnre.  "  The  tenaculum,"  says  Mr.  Clare,  "  is  now  tnuch 
nsad,  and  bos  the  advantage  of  the  needle  and  ligature,  whtdi 
[{ive  e;iquiaitc  imiu  by  including  the  nerve  ;  no  wonder,  there- 
fore, that  the  tenaculum  is  coming  more  into  practice." — (See 
Clare's  "  E^say  on  the  Cure  of  Alwceasea  by  Caustic,  and  on  the 
trcutmcnt  of  Wounds  and  tJlcers,"  1770,  p.  46.) 
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equally  groundless  objection  aliould  be  conjured 
up  against  the  effect  of  acupressure  as  compared 
with  the  ligature. 


Second  Objection.— i^cuprewtere  onli/  adapted 
for  Occlusion  of  Small  Arteries. 
Professor  Erichsen,  in  his  admirable  treatise 
on  "  The   Science    and    Art  of  Surgery,"  while 
admitting  that  acupressure  is,  in  the  case  of  small 
arteries,  "  unquestionably  a  safe  as  well  as  a  con- 
venient and  easy  method  of  suppressing  bleeding" 
still  maintains  that  "  for  arteries  of  large  size,  aa 
the  femoral,  it  yet  remains  to  be  shown  that  acu- 
pressure  can  be  depended  upon  as  a  mode  of 
restraining  hsemorrhage  equally  safe  with  the  liga- 
ture."'    Already,  however,  acupressure  has  been 
repeatedly    employed    in    stopping    hfemorrhage 
from  the  largest  vessels  ever  opened  in  wounds, 
I  and  that  aa  readily,  and  as  successfully,  as  from 
Fihe  smallest  bleeding  arteries.     It  has  been  used 
repeatedly  in  all  the  larger  amputations.    I  know 
'  ErSohun. — See  hia  "  Science  and  Art  of  Snrgery,"  3d  edit, 
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of  upwards  of  a  dozen  coses  of  amputation  of 
the  thigh  in  which  the  femoral  and  all  the  other 
arteries  of  the  stump  were  simply,  easily,  aod  suc- 
cessfully secured  by  acupressure. 

Third  Objection,- — Acupressure  applicable  to 
Ajnptitation- Wounds  only. 
Lately  Dr.  Neudoifor  of  Prague  has  stated, 
that  acupressm'e  is  a  process  of  arresting  hremor- 
rhage,  which  "  can  be  employed  in  amputation- 
wounds  only,'"  This  statement,  in  all  probability, 
is  the  result  of  some  imperfect  notice  of  acupres- 
sure which  Dr.  Neudorfer  may  have  seen.  At  all 
events,  it  is  a  misapprehension  of  the  method ; 
for,  besides  having  been  now  employed  in  many 
amputation-wounds,  it  has  been  used  successfully 
in  numei'ous  inatancea  of  excision  of  the  mamma, 
after  the  extirpation  of  other  tumours,  and  wher- 
ever, in  fact,  in  surgical  wounds,  it  was  the  object 
of  the  operator  to  strive  for  their  primary  adhesion, 
or  to  close  a  bleeding  arterial  orifice. 

'  XcudSf/cr. — See   hia    "  Handbuch   der   KriegBclimugie," 
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PouBTH  Objection. — Great  Number  of  KeedlesM 
sometimes  required. 
I  have  beard  it  urged  that  iu  some  wounds,  a 
amputation-wounda,  aud  especially  where  the  ope- 
ration has  been  performed  for  a  chronic  patho- 
logical disease,  the  number  of  bleeding  arterial 
orifices  ia  sometimes  too  great  to  allow  of  acu-  ' 
pressure  being  employed.     Usually,  in  the  largest 
amputations,  the  number  of  arterial  orifices  that 
require  to  be  secured  does  not  exceed  half  a  dozen,  J 
and  they  are  often  fewer ;  but  Cloquet,  Ericbsen,  I 
Ballingall,  and  others  have  described  some  escep^l 
tional  cases  where  twenty  or  more  ligatures  have  1 
been  found  necessary  after  amputation  ; '  that  is, 


I  Unutval  numlicr  of  bUtding  vetteU  in  tome  eattt  of  tt. 
tattoH. — See  v&rioua  instAiiceB  mentioDed  by  Cloquet  in  the  " 
tionnaire  de  M^Jeuine  ou  Repertoire  Giniral  des  Sciences  Hcdl*  ^ 
calw,"  2nie  edit,  tom.  ii.  p.  436;  Erichaen,  "Science  a 
Art  oE  Siirger}-,"  3d  edit.,  p.  19  ;  Sir  Georgfi  IklUiigali,  "Out-  J 
lines  of  Military  Surgery,"  4th  edit.  "  In  one  aue,"  taje  Sir  | 
Qeorge,  "  I  have  seen  nine  vesseb  seeured  upon  the  table  and  elevea  I 
afterwards  ;  in  another  we  had  eight  or  nine  vessels  secured  "l 
before  tbe  patient  left  the  operating  table,  and  the  same  number  l 
within  an  honr  afterwards  in  consequence  of  hajmorrhoge  from 
the  etump.    In  another  recent  cast,  1  saw  sixteen  vesseb  secured  J 
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twenty  or  more  points  in  which  the  surgeon 
voluntarily  set  up  a  process  of  local  strangula- 
tion and  sphacelation,  of  ulceration  and  sup- 
puration in  the  stump ;  with  twenty  ligation 
or  seton  threads  tied  to  these  points  !  What 
chances  are  there  of  such  a  wound  going  on 
prosperously  and  successfully  1  If  twenty  or 
more  needles  were  ever  requisite,  their  use,  at  all 
events,  would  be  followed  by  no  such  imfortunate 
local  lesions  as  the  ligatiu-es  inevitably  produce. 
But,  in  such  cases,  acupressure  further  presents 
advantages  that  can  scarcely  be  claimed  for  the 
ligatore,  for  one  needle  is  occasionally  capable  of 
stanching  the  flow  of  blood  from  two  or  more 
separate  orifices.  In  proof  of  this,  let  me  adduce 
a  ease  of  amputation  of  the  thigb,  performed  by 
an  eminent  surgeon,  Mr.  Crompton  of  Birming- 
ham. 


Case  XII. — Amputation  of  the  Thigh  for 
Scrofulous  Disease — Needles  removed  in  Fi/ty- 
two  Hours — One  of  them.  Compressing  Two  Ves~ 

before  Ihe  pntient  left  the  ULIe,  and  five  afterwarde  in  Ihe 
course  of  llie  Enmp  evening"  (p.  402). 
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sals.— On  Fubruaiy  29,  186U,  Mr.  D.  Crompton 
amputated  a  young  man's  thigh  for  strumous  dis- 
ease in  the  femur,  and  consequent  degeneration  of 
the  cartilages  of  the  knee-joint  Two  accupres- 
Bure-needles  sufficed  to  arrest  the  bleeding,  one  of 
them  prcBsing  on  the  femoral  artery,  and  the 
other  pressing  upon  two  small  muscular  branches. 
Afterfifty-two  hours  the  needles  wereall  withdrawn. 
On  March  29,  or  exactly  four  weeks  after  the  ope- 
ration, Mr.  Crompton  sent  me  a  cast  of  the  stump, 
with  a  note,  stating  that  the  young  man  was  then 
quite  well.  In  this  case,  no  rollei's,  nor  plasters, 
nor  indeed  dressings  of  any  kind,  were  applied  to 
the  stump,' 

A  case  of  another  form  of  amputation— namely, 
that  of  the  arm — has  been  published  by  Mr.  Dix 
of  Hull,  in  which  that  gentleman  secui-ed  five 
bleeding  arteries  by  the  employment  of  three, 
acupressure-needles. 

Case  XIII. — Amputation  of  the  Ann — ThT-ee 
Needles  Occluding  'Five  Vessels. — The  operation 
was  necessary  to  save  the  patient's  life,  on  ac- 
count of  severe  and  old-standing  disease  of  the 

'  Ctvmpton. — See  the  "  Eduiburgli  Hcdicol  Jounml,"  M«f 
1800,  \>.  1047. 
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elbow-joint,  etc.  The  patient  was  himself  a  very 
unhealthy,  ill-conditioned  subject,  and  prone  to 
suppuration.  Eight  vessels  were  secured  by  the 
acupressure-needles,  Ono  of  the  needles  was 
made  to  compress  two  vessels  in  the  posterior 
flap,  at  some  distance  apart  The  two  needles 
placed  in  the  anterior  flap  closed  three  arteries. 
The  last  of  the  needles  was  not  withdrawn  till 
five  days  after  the  operation.  During  the  heal- 
ing of  the  wound  the  whole  amount  of  purulent 
discharge  did  not  exceed  two  drachms,  and  this 
came  exclusively  from  the  tracks  of  the  retained 
needles.  There  never  was  any  from  the  surfaces 
of  the  flaps. 

In  reference  to  the  objection  we  are  consider  • 
ing,  let  me  here  add,  that  possibly  the  day  may 
come  when  one  acupressure-needle  may  perform 
the  function  of  many  ligature-threads.  For, 
possibly,  in  some  amputations  an  acupressure- 
needle  or  needles  will  yet  be  passed — immediately 
before  the  operation — half  an  inch,  or  an  inch  or 
more,  above  the  proposed  line  of  the  wound,  so  as 

'  Dix. — See  the  "Medical  TimeB  and  GwEette,"  June  2 
I860,  p.  547. 
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to  shut  the  principal  artery  or  arteries  of  the  limb, 
and  render  the  whole  operation  comparatively 
bloodless.  If  so,  these  needles  would  seni-e,  at  one 
and  the  same  time,  the  double  uses  for  which 
the  tourniquet  and  arterial  ligatures  are  now  em- 
ployed, and  would,  besides,  leave  the  wound  free 
from  the  presence  of  any  haemostatic  foreign 
body  whatever.  In  weak  subjects,  incapable  of 
standing  any  loss  of  blood,  "  a  suggestion  has  been 
made,"  says  M.  Velpeau,  *■  to  place  a  ligature  upon 
the  principal  artery  of  the  limb  before  commenc- 
ing the  incision  of  the  soft  parts.  M.  Blandin," 
he  adds,  "  gives  an  example  of  this  practice,  which 
is  still  followed  at  the  Hospital  of  Beaujon  by  M. 
Marjolin."'  The  deligation  of  the  principal  artery 
of  a  limb,  as  of  the  femoral,  is  an  operation  which 
itself  is  attended  with  considerable  risk  to  life ; 
but  the  acupressure  of  it  is  probably,  on  the  con- 
trary, alike  comparatively  free  from  difficulty  and 
danger. 

'  Cloiinif    the    arterial     trunki     brfore    amputation.  —  Si* 
Velpeau's  "  Midecine  Opiratoire,"  torn.  i.  p.  345. 
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Fifth  Objection. — Death  oftlic  End  of  ths 
Boiif. 

As  an  objection  not  so  much  against  acuprea- 
Bure  as  against  tlie  probability  of  union  by  the 
first  intention  following  ita  use  in  ampntation, 
Mr.  Spence  —  one  of  the  most  careful  and  most 
successful  of  living  surgeons- — has  argued  that  the 
"  difference  of  textures  in  the  stump  was  the 
principal  cause  of  the  suppumtion  ;  the  end  of  the 
bone  had  to  be  rounded  off ;  in  this  process  por- 
tions died,  and  it  often  happened  that,  long  after 
the  ligatures  had  come  away,  discharge  was  kept 
up  by  the  presence  of  little  bits  of  deatl  bone."' 

Now,  that  the  end  of  the  amputated  bone  does 
not  offer  anything  like  an  insuperable  obstacle  to 
the  primary  union  of  stump-wountls,  is  proved  by 
the  admitted  fact,  that  such  wounds,  when  liga- 
tures are  employed,  do  sometimes,  however  rarely, 
heal  at  all  points  except  Tvhere  the  ligatures  are 
found,  I  have  already  brought  forward  in  this 
essay  a  variety  of  cases  of  amputation-wounds, 
treated  not  by  ligature  but  by  acupressure,  where 

'  Sijtwe. — "Blinbuigli  MwUoal  Journal,"  Jan.  1S04,  p.  GflO. 
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the  wounds  did  heal  entirely  by  primary  union.  1 
I  Lave  adduced,  for  instance,  casea  of  amputation 
of  the  thigh,  of  the  leg,  of  the  arm,  and  of  the 
forearm,  in  which  the  vessels  were  acupressed, 
and  entire  union  by  the  first  intention  followed. 
These  are  instances  of  the  four  largest  sets  of 
bones  divided  in  amputation,  and  in  none  could 
have  "  portions  died  "  of  the  estremitiea  of  these 
bones;  for,  if  that  had  happened,  primary  union 
would  have  been  utterly  impossible. 

Mr.  Spence  overrates  greatly,  I  believe,  the 
frequency  of  necroais.  "  Exfoliation  from  the 
bone,  once  an  invariable  attendant  on  amputation, 
is,"  observes  Mr.  Lister,  "  now  rarely  met  with — 
except  as  the  result  of  miamanngement."'  But 
perhaps  there  are  few  conceivable  conditions  more 
likely  to  lead  to  the  death  of  portions  of  a  divided 
bone,  thaji  having  in  their  neighbourhood,  or  in  con- 


■  Exfoliation  from  tie  5otw. — See  Mr.  Lister's  artido  on  Ampu- 
tation in  Holmes'  "System of  Surgery,"  vol.  iiL  p.  70.  Acconl- 
iiij^  lo  M.  Velpeau,  "  eifulialion  of  the  bones,  whicli  wm  for- 
merly teganled  as  meriuble  at  tlie  end  of  every  amputatiott,  is 
now-a-days  admitted  to  he  an  accideulal  rceult." — {See  his 
"  M^decine  Op^ratoire,"  toin.  i.  p.  351.) 
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tact  with  their  surface,  for  a  succession  of  days — as 
happens  under  deligation — irritating  foreign  bodies, 
such  as  the  ligature-threads,  and  portions  of 
strangulated  and  sloughing  tissue.  Bone  is  a 
tissue  relatively  of  so  feeble  a  tjpe  of  organisa- 
tion, that  it  cannot  withstand  the  same  amount 
of  irritation  as  the  more  soft  and  vitalised  tex- 
tures. Hence,  "  in  a  majority,"  says  Dr.  Wilks, 
"  of  our  cases  of  pyaemia  the  bone  was  involved, 
being,  in  the  case  of  stumps,  necrosed,  and  in- 
volved in  a  suppurating  or  sloughing  process."' 
Surely,  to  save  the  bone,  therefore,  we  should  care- 
fully avoid  forming  sloughs  and  suppuration  in  the 
wound.  We  do  form  them  by  using  ligatures. 
We  so  far  avoid  forming  them  by  using  acupres- 
sure. Besides,  according  to  Cruvcilhier'  and  other 
pathologists,  pus  or  sanies  in  contact  with  the 
divided  bones  is  specially  dangerous,  on  account 
of  the  liability  of  the  osseous  veins  (which  do  not 
readily  close)  easily  absorbing  such  morbific  mate- 


•  WilU—See  "  Guy's  Hospital  Beporta,"  1861,  p.  121- 
'  CruveilAier.- — See   the  "  Diclionnuire  de  U^decine  et  de 
Cliimrgit'  Piatiiiurs,"  loin.  xii.  p.  674. 
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rials.  General  pyjemia,  in  short,  often,  in  the  opi- 
nion of  these  pathologists,  originates  in  pus  formed 
in,  or  entei'iiig  into,  the  unclosed  osseous  veins 
exposed  in  the  cut  ends  of  the  amputated  hones. 

With  the  exception  of  bone,  the  structures 
entering  into  the  compoaitiou  of  the  wallfl  of  a 
veaico -vaginal  fiatula — which  usually,  when  ope- 
rated upon,  eafiily  closes  by  primary  union — are 
less  bulky,  but  in  regard  to  the  mere  number  of 
their  component  tissues,  are  as  complex  as  those 
of  a  stump,  for  they  include  the  muscular  walls 
of  the  vagina,  the  muscular  walls  of  the  bladder, 
two  mucous  surfaces — the  vaginal  and  cystic  ; 
orteries,  veins,  absorbents,  and  nerves,  and  quanti- 
ties of  connective  tissue. 

Professor  Fergusson  of  London — perhaps  the 
most  eminent  operator  of  our  day — has  suggested 
what  may  be  regarded  as  two  other  argimients 
against  acupressure. 


Sixth  Objection. — Tracks  of  Ligature  useful  as 
Vents  for  Pus. 

The  high  surgical  authority  to  whom  I  refer 
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seems  inclined  to  hold  tliat  deligation  was  pre- 
ferable and  useful,  because  "  the  tracks  of  the 
ligatures  acted  as  vents  for  the  discliarge  of 
pus."' 

On  the  contrary,  I  incline  to  believe  that 
one  great  aud  undoubted  source  of  the  suppura 
tions  in  the  interior  of  wounds  ia  the  very  presence 
of  the  ligatures  and  of  the  sloughs  and  irritation 
which  they  produce ;  and  if  primary  adhesion 
were  far  more  directly  and  distinctly  aimed  at, 
the  formation  of  any  considerable  amount  of  pus 
would  be  a  far  more  rare  occurrence.  In  short, 
it  is  better,  I  am  inclined  to  argue,  to  avoid  hav- 
ing foreign  bodies,  as  ligatures,  left  ia  the  wound, 
aud  capable  of  pi-oducing  pus,  in  order,  as  far  as 
possible,  to  avoid  the  formation  of  pus,  rather  thau 
lead  the  pus  ofi'  by  these  foreign  bodies  after  it  is 
once  formed.  By  their  presence  they  tend  to 
create  the  pus  as  weU  as  evacuate  it ;  but  in 
surgery,  as  in  other  practical  sciences,  the  prin- 
ciple of  prevention  is  recognised  as  infinitely 
superior  to  the  piinciple  of  cure. 

'   FerffUMoa. — Seo  Ihe  "  Lancet,"  Jait.  24,  1R63,  p.  95. 
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Seventh  Objection. — Acupressure  might  ffeal 
Wounds  too  rapidly. 

Mr,  Fergusson  uses  another,  andj  as  I  look 
upon  it,  a  still  stranger  objection.  He  fancies 
the  advantages  of  union  by  the  first  intention 
overrated,  "Suppose" — to  use  his  own  words^ 
"  the  stump  did  heal  by  first  intention,  it  could 
not  be  used  for  weeks— for  montlis— as  it  was,  in 
great  measure,  new  material,  which  would  not 
bear  pressure.  In  fact,  the  ligatures  were  of  ad- 
vantage in  this  way,  that  they  prevented  tlie 
patient  using  his  limb  too  soon."* 

Now,  if  the  mere  speed  with  which  a  wound 
was  completely  healed  were  any  objection  to  the 
method  by  which  that  speed  was  accomplished,  it 
would  be  a  strange  pai-ados  in  professional  ethica. 
It  woiJd  be  an  ailment,  at  all  events,  that  no 
patient  could  appreciate  or  approve  of;  for  it 
would  be  difficult,  I  opine,  to  pereuade  him  that 
his  wounds  should  heal  slowly  under  a  chronic 
application  of  local  disturbances,  dressings,  and 
discharges,  rather  than  heal  swiftly  and  kindly 

'  Ferffutmn — Sue  lliu  "  Lancel"  for  Jautinry  24, 18(i3,  i>.  694, 
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without  any  long  continuation  of  pain,  or  vexa- 
tion, or  trouble  whatever.  The  cure  of  a  Burgical 
wound,  as  much  as  the  infliction  of  it,  ought 
always  surely  to  be  accomplished,  as  Celsus  writes 
it,  "  tuto;"  but  also  as  surely,  wherever  it  is  prac- 
ticable, "  cito  et  jucundS." 

Some  time  ago  Mr.  Syme  stated  to  the 
Medico-Chirurgical  Society  of  London,  that  he 
considered  acupressure  to  be  "objectionable  on 
three  grounds."   Let  us  consider  his  three  gi-ounda. 

Eighth  Objection. ^ — The  Ligature  not  Euriful 
hut  Useful  in  tJie  Healing  of  Wounds. 

Mr.  Syme's  first  ground  of  objection  is  triple 
in  reality  in  its  character,  or  includes  tlu-ee  dif- 
ferent items — 

(1.)  "The  ligature,"  according  to  Sir  Syme, 
"  did  not  deserve  the  charges  which  had  been 
brought  against  it,"^  in  regard  to  its  alleged 
effects  upon  the  artery  and  surrounding  tissues. 
On  this  point  I  have  already,  in  Chapter  IV.,  cited 
a  long  aiTay  of  our  very  highest  surgical  authori- 

'  Sffoie- — Seu  Uie  "  Luiicet"  for  May  S,  ISCO,  p.  445, 
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ties  proving  that,  in  deligation,  the  tied  artery  af  I 
the  strangulated  point  does  inevitably  die,  and  1 
become  a  mortified  piece  of  tissue.  On  the  pre-  I 
sent  occasion  I  shall  content  myself  by  citing  J 
against  this  argument  of  Mr.  Syme'a  one  autho- 
rity more— namely,  the  high  authority  of  Mr.  I 
Syme  himself— as  to  the  state  of  the  end  of  a  | 
ligatured  vessel ;  for,  as  he  correctly  states,  the  I 
ligature  "  at  once  deprives  the  part  embraced  ] 
within  its  noose  of  vitality."^  This  devitalised,,] 
dead  condition,  whether  we  term  it  a  statfi  of  1 
mortification,  as  Mr.  S)Tiie  seems  to  wish,  or  a  -j 
state  of  gjingrenc — to  use  the  meaning  attached  I 
by  Mr.  Travers  and  other  leading  surgical  patho- 
logists to  thia  last  term^is  doubtlessly  the  genei^al 
and  inevitable  effect  of  every  ligature  applied  to  1 
the  extremity  of  a  cut  artei-y.* 

I  S^Ttu. — See  the  "  lancet"  for  May  6,  1860,  p.  446. 

'  3'ravert  on  tkt  term  Qangrene. — See  bis  "  Physiology  of  In- 
flomniation."  "  I  do  not  employ^,"  e&jt  he,  "  the  term  '  inorttfica- 
tjoti,'  because  it  is  not  technically  explicit,  and  has  been  va^nielj 
and  indiwriminately  used.  Nor  Eihall  1  use  the  term  '  sphiicelas,' 
becaose  Qongrene  is  a  sufficient  synonym,  if  the  term  gangrenous 
inflammation  be  accepted,  which  presents  the  atages  of  recorer- 
able  and  irrecoverabie,  threatened  and   devitalised  teittire. 
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(2.)  "It  had  been  further  said,"  argued  Mr. 
Syme,  "  that  the  ligature  caused  injuriom  iiTita- 
tion  subveraivc  of  the  imiting  process."  Most 
certainly  it  is  liable  to  do  so,  and  often  does  so — 
especially  to  the  parts  more  immediately  near  it. 
For  any  excess  of  irritation  or  inflammation  sub- 
verts adhesion  ;  and  I  have  already  shown  {ante, 
p.  24,  etc.),  on  the  authority  of  John  Hunter, 
Cooper,  Lawrence,  etc.,  that  the  bodies  of  the 
ligatures  do  excite  suppuration  by  their  presence ; 
whiUt  their  tied  extremities  also  create  small  gan- 
grenes and  sloughs  in  the  sides  and  depths  of  the 
wound.     A  ligature  in  its  track  is  confessedly 

gnttj^rened  port  is  never  reetored"  (p.  SOS).  See  also  South'a 
ttBtisUtion  of  CL«]tue,  toL  i.  p.  G3  ;  and  Riget'a  "  Lectures  on 
Surreal  Patiiolugj"  (1863),  p.  338,  "  On  tlie  Continent,"  enya 
Sir  Robort  Carsewell,  "  tLe  tenn  gangrene  is  employed  to  aig- 
niff "  "  that  elute  wliich  has  been  induced  in  a  part  of  the  body 
by  the  complete  and  pennanent  estinction  of  its  vital  propertiw." 
— (See  his  article  on  Mortificaliou,  in  the  "  Cyclopmdia  of  Praotical 
Medidne,"  voL  iii.  p.  116,  See  also  Oroas's  ''System  of  Sitr- 
geiy,"  Philadolpliiti,  1862,  rol.  i.  p.  168.)  Speaking  of  the  state 
of  an  artery  deprived  of  vitality,  when  placed  between  two  con- 
tiguooB  ligatures,  Mr.  John  Bell  remarks,  that  the  ligatured  por- 
tion of  vessel  "  fiilla  into  gangrene,"— (See  hia  "  Frinciplei  of 
Surgery,"  vol.  i.  p.  219,  etc  etc. 
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nought  but  a  small  or  miniature  irritating  seton. 
Would  Mr.  Symc,  or  would  any  sm-geon,  have  the 
hardihood   to    propoac   keeping  setons,    however  ' 
small,  between  the  lips  of  wounds,  for  the  purpose 
of  producing  adhesion  ?    And  surely  it  is  strange  j 
to  argue  that  their  mcchanieal  presence,  and  the  I 
chemical  Lri'itation  which  they  are  apt  to  produce  I 
in  such  a  position,  do  not  constitute  very  evident  I 
causes  of  the  non-occurrence  of  adhesion  along  the 
com^e  of  their  tracks  and  in  their  immediate  vici- 
nity.    The    neighbouring   surfaces   have   newly- 
formed  organisablc  materials  effused  upon  them ; 
and,    as  Mr,    LawTence    correctly  tells   us,   "  all 
uewly-formed  parts  are  weaker  in  vitality  than  the  , 
original  structures,  and  ulcerate  more  easily."*  The  J 


'   Liijafara  are  tmall  selont. — See  Note  1,  p.  24,  anl€. 

'   \feui   mUting  power  of  vmindt. — See   Mr.   Lawrence'i 
"  Lectures  on  Surgery,"  jj.  181.     John  Hunter,  when  treattug, 
with  hiB  own  profound  sogucitj,  ijf  int1iiiniuatio&  ftltaclcing  new-    < 
formed  parts  or  aubatancea,  hod  long  before  observed,  "  We  eludl 
find  these  part«  inorc  Ualite  to  dissolve  thjui   the  natnnl  {»rta 
are,   having   weaker   powers   of   action.     In    proportion,   thei»-    i 
fore,  to  the   quantity  of  new  mutter,  is  the  ]>art  weaker  ; 
theae  parts  go  through  their  JIscoseB  much  quicker  than  original    . 
ones.    WJien  new-formed  jinrta  nri'  under  llic  necessity  of  infleuu- 
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"principal  obstncle,"  the  same  surgeon  elsewhere 
observes,  to  the  "speedy  union"  of  wounds  is  the 
presence  in  them  of  the  body  of  the  ligature ; '  and 
hence  his  well-known  proposition  to  cut  the  liga- 
tures short. 

But  when  not  reasoning  against  acupressure, 
Mr.  Syme  himself  ia  ready,  by  his  strong  and 
practical  evidence,  to  confute  these  observations  of 
his  own  regarding  the  non-irritating  effects  of  the 
ligature-threads  in  the  healing  of  wounds.  I  have 
already  (p.  26)  cited  him  as  stating  that  the  union 
of  wounds  by  the  first  intention  ia  liable  to  be  frus- 
trated instead  of  being  promoted  by  the  Induction 
of  inflammation.  He  himself,  in  his  "  Principles  of 
Surgery,"  further  correctly  states,  that  besides  in- 
flammation being  "  preventive  of  primary  union," 
the  interposition  of  any  foreign  substance  is  "  no 
less  adverse  to  the  process  ;"  and  in  another  part 


nmtion,  a  rcTy  sliglit  cause  b  HufRcient ;  and  the  inRammation 
goes  cm  more  rapidly  than  tn  original  ones ;  and  it  requires 
more  attention  and  care  to  stop  its  progres*."— (See  his  "  Works," 
by  Palmer,  voL  i.  p.  576,) 

'  Lamrtnct. — See  the  Tmnflactions  of  the  Medico-Chirurp- 
od  Society  of  London,  vol.  vi.  p.  172. 
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of  bis  work  he  places  ligatures  in  the  category 
of  such  foreign  substances,  telling  us  that 
wounds  of  the  lips  and  cheeks,  in  which  union  by  j 
the  first  intention  is  very  desirable,"  their  msbj 
should  be  avoided,  for  "  the  coronary  arteries,  and 
other  branches  of  the  facial,  cannot  be  tied  with- 
out leaving  threads  apt  to  disturb  the  adhesive 


(3.)  Mr.  Syme  further  alleges  that,  "  so  far 
from  regarding  ligatures  aa  hurtful,  he  had  long 
looked  upon  thera  as  useful,  by  maintaining  »J 
connection  between  the  bottom  and  surface  < 
wounds,  so  as  to  prevent  that  accumulation  of  J 
blood  in  the  cavity  which  is  so  apt  to  httppen,  anjv 
substitute  an  abscess  for  primary  union."*     NoT,^ 
in  regard  to  such  a  novel  and  singular  reason  foi^i 
using  and  preferring  ligatures,  I  must  beg  leaTi 
to  remark,  that  if  "  accumulations  of  blood"  in  tlM 
cavities  of  wounda  are  so  frequent  as  is  represented 
in  the  sentence  which  I  have  quoted,  there  must 
assuredly  be  something  very  wrong  either,  Jirst, 

'  Si/me. — See  Lis  "  Principles  of  Surgery,"  pf-  40,  100. 
'  Li^atura  uf/iil. — See  "  LanoL't,"  May  6,  16G0,  p.  146. 
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in  the  ligature  itself  as  a  hjemoBtatic  agent,  to 
allow  of  any  such  common  secondary  escapes 
and  collections  of  blood  between  the  lips  of 
wounds ;  or  else,  secondly,  the  wounds  must 
have  been  closed  too  soon  and  before  all  the  pri- 
mary oozing  had  properly  ceased.  In  the  fonner 
case  the  ligature  is  used  to  repair  its  own  haemo- 
static deficiencies  ;  in  the  latter,  it  is  used  to 
repair  the  unnecessary  haste  of  the  siu-geon. 
And  certainly  a  very  imperfect  reparative  means 
it  must  prove  in  any  way,  if  at  all.  la  it  not  far 
more  likely,  by  its  presence  and  by  its  mere  me- 
chanical irritation  upon  the  vascular  granulai-  sur- 
face of  the  wound,  to  produce  this  internal  oozing 
of  blood— to  create  it  rather  than  cure  it  1  For 
it  is  difficult  to  see  what  curative  effect  it  can 
possibly  exert  If  a  systematic  drain  were  really 
required  from  the  depths  and  cavities  of  wounds, 
an  actual  small  drainage-tube  of  the  unirritating 
caoutchouc  form,  used  so  successfully  in  abscesses, 
etc.,  by  M,  Chassaiguae,  would  surely  be  preferable 
to  irritating,  deleterious  ligature-threads.  But  no 
surgeon  has  ever,  as  far  as  I  know,  ventured  to 
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propose  to  place  such  drainage  tubes  for  "accumu- 
lation of  blood"  between  tbe  lips  of  wounds  ;  for 
the  simple  reason,  I  suppose,  that  no  ancb  provision 
is   really   required.      The    "  accumulation"   is   a 
logical  rather  than   an    actual   fact,    and  ia  ad- 
vanced, perhaps,  rather  because  there  is  a  want  of 
other  or  better  arguments  against  acupressure, 
than  because  the  thing  itself  is  very  apt  to  hap- 
pen.    Some  large  wounds,  particularly  if  shut  up 
too  early,  are  liable,  as  we  have  seen  in  a  preced- 
ing chapter  (p.  106),  to  distil,  from  their  surfiice, 
for  a  time,  a  coloured  eenim,  but  not  "  blood." 
Such  reddish  serum  will  always  find  free  enough,  j 
vent  by  the  tracks  of  the  acupressure  needles  an(}'.l 
wires  ;  and  the  foi-mation  and  discharge  of  it  are.  J 
usually  finished  long  before  these  needles  or  wires  ] 
require  to  be  withdrawn. 

Some  of  the  olden  surgeons,  in  contesting  and  I 
battling  for  the  alleged  superiority  of  the  cautery  J 
over  the  ligature,  anxiously  maintained  that  aJ 
woimd  treated  with  cauterization  was  in  a  better  ] 
and  safer  condition  than  a  wound  where  the  arte- 
ries were  treated  with  deligation.     For  tlie  limb. 
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argues  Fallopius,  is  dried,  evacuated,  and  strength- 
ened, hy  the  charring  of  its  surface  with  the  red- 
hot  cautery  ("  exiccetur,  evacuetur,  et  corrobore- 
tur").'  The  burning  cautery,  when  applied  to 
raw  surfaces,  is,  avers  Maggi,  "  attended  with 
Kttle  pain  (parvo  dolore),  it  di-ains  off  the  malig- 
nity of  the  part,  and  gives  strength  to  it."'  "  The 
cauter,  or  actuall  fire,"  gravely  reasons  the  famous 
old  Glasgow  surgeon,  Peter  Lowe,  "  draweth  into 
it  the  virulency  and  maliguitie  of  the  humor 
which  is  in  that  part,  and  in  that  point  it  is 
more  sure  and  better  than  knitting  [or  the  liga- 
ture];" and  the  cautery  "  being  made  red  bote," 
hath,  he  adds,  when  applied  to  the  wound,  "  the 
vertue  to  drie  and  corroborate  the  same."* 

The  advantageous  and  profitable  properties 
which  were  thus,  in  the  olden  times  of  sundry, 

'  Faltopiv. — See  his  "  Opera  Omnia,"  Frankfort,  1606, 
tum.  L  p.  643. 

'  liaggiat. — See  his  treatiBe  "  De  Vulneniin,  etc,  Cnra- 
lione,"  in  Qesroet's  "  Scriptoria  Veterea  lie  Chirnrgia,"  p.  267. 

'  Lome. — See  "  A  Discotitse  of  the  whole  Art  of  Chirurgerie, 
compileii  by  Peter  Lowe,  Scottialinian,"  and  dedicated  to  "  all 
eiich  well  experimented  men  in  tliia  Kin^^iome  who  are  licenced 
to  ptofesse  the  Divine  art  nf  Chyrur^'erie,"  1634,  p.  !».1. 
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claimed  in  the  treatmeut  of  wouBda  for  the  hot 
cautery  over  the  silken  ligature,  ai'e  evidently 
similar  in  character  to  those  which  Mr.  Syme 
claims  under  aimilar  circumstances  for  deligation 
as  compared  with  acupreasure.  For  these  ligatures 
do  not,  in  his  opinion,  cause  injurious  irritation, 
subversive  of  the  uniting  process ;  they  are  not  ] 
hurtful  but,  on  the  contrary,  useful  in  a  wound ;  ' 
and  they  tend  to  promote  and  strengthen  its  heal- 
ing by  keeping  it  dry  and  drained  of  that  accu- 
mulation of  blood  in  the  cavity  of  the  wound 
which  is  80  apt  to  happen,  and  substitutfi  an 
abscess  for  primary  union.  They  "  drie  and  corro- 
borate the  same." 

How  very  different  in  philosophic  spirit  and 
wisdom  are  those  views  of  Mr.  Syme  regarding 
the  supposed  beneficial  effect  of  ligatures  on  the 
cure  of  wounds,  from  the  observations  made  forty 
years  ago  upon  the  same  subject  by  the  distin- 
guished French  surgeon  JL  Roux !  In  the  account 
which  he  published  of  his  professional  visit  to  this 
country  in  1814,  when  treating  of  the  means  of 
promoting  union  by  the  first  intention,  M.  Roux 
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makes  the  following  remarks  ;^"  The  ligatures  are 
extraneous  bodies,  which,  as  long  as  they  remain 
in  the  wound,  initate  it,  detenaine  and  keep  up 
suppuration.  There  is  certainly  no  doubt  but  that 
their  presence  is  the  principal  obstacle  to  an 
adhesion  without  any  suppuration,  in  those  cases 
where  the  immediate  union  of  a  wound  of  greater 
or  less  extent  is  attempted  ;  and,"  M.  Koux  atlds, — 
aa  if  in  anticipation  of  some  such  method  as 
acupressure, — "  if  there  were  any  means  by  which  a 
wound  that  was  to  be  united  by  the  first  intention 
should  not  be  traversed  by  ligatures,  the  success  of 
that  immediate  union  would  be  still  more  certain.'" 
Mr.  Syme,  however,  has,  as  I  have  stated,  two 
other  objcctiona  to  acupressure. 

Ninth  Objection. — Torsion,  a  siifficient Substitute 
for  Ligature. 
"  But,"  again  Mr.  Syme  argues,  "  if  the  liga- 
ture were  objectionable,  its  place  might  be  sup- 
plied by  torsion."*     In  adducing  this  so-called 

'  SotLT. — See  his   "  Narrative   of  a  Journey   to   London," 
English  eiLt,  p.  119. 

»  Sffme. — "  Lanwt,"  May  5,  ISOO,  j:  440. 
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groimd  of  objection,  lie  seems  to  have  for  the 
moment  utterly  forgotten  that  the  observationa 
of  Manec,  Chelius/  and  others,  have  long  ago  fully 
demonstrated  it  as  an  established  principle  in 
surgery,  that  when  torsion  is  applied  to  a  large 
arter}',  the  effect  of  the  twisting  and  physical 
laceration  of  the  coats  of  the  artery  is  generally 
such,  that  the  suppuration  and  death  of  some  part 


'  Maneeand  ChcUas  on  the  ffecU  oftom'oTt  of  llu  arterif*. — 
"  In  tonsequence  of  the  bruising  anil  trituration  which  tonion 
occasions  in  the  arterial  parietes,  some  portions  of  its  component 
membranes  are,"  obaerves  Manec,  "  destroyed  atid  drpri-iied  of 
vitalili/.  Theae  become  a  cause  of  inflammation,  which,  in  addi- 
tion to  the  longer  nnd  more  painful  manipulations  of  the  torsion 
tlian  of  the  ligature,  terminal*  in  producing  a  suppuration  which 
ia  equally  as  great  and  lasting  ns  that  wliich  can  he  caused  by 
the  application  of  a  ligature." — (Sec  Manec  on  the  "  Ligature  of 
Arteries,"  translated  by  Garlick  and  Copperthwttite,  pp.  97  and 
110.)  [Let  me  here  correct  an  inadvertence  committ«sd  in  apre- 
TJoiM  page  (p.  156),  where,  quoting  this  EngliBh  translation,  I 
have  referred  a  sentence  to  Munec  whicli  properly  belongs  to 
Scarpa. — See  Scarpa's  work  on  Aneurism,  transLited  by  Wishart, 
p.  277.]  "  By  the  tearing,"  aiya  Clieliiu",  "  and  bruising  of  the 
arterial  contB  in  torsion,  separate  fn^;^lents  of  the  coats  die  off 
and  Buppumte." — (See  Cheliua'  "  System  of  Surgery,"  by  South, 
ToL  L  p.  310.)  See  also  Sunson's  essay,  "  Des  Hi^uioiTagie* 
Traumatiquen,"  p.  161  ;  ErichsMrs  "  Science  and  Art  of  Sur- 
gery," 3d  ediU,  p.  152  ;  etc.  etc 
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of  the  contorted  and  torn  arterial  tissues  are  almost 
as  certain  to  occur  as  after  ligature.  As  Professor 
Aliller,  when  treating  of  the  effects  of  torsion, 
tersely  and  truly  remarks — "  The  twisted  portion 
of  the  vessel  miist  slough  and  separate ;  the  noose 
of  a  ligature  is  not  more  truly,  or  to  a  greater 
extent,  a  foreign  body."' 


Tenth  Objection. — Acupressure  only  very  limited 
in  its  Action. 
"  He  was  persuaded,"  added  Mr.  Syme,  "  that 
the  field  for  using  the  needle  process  would  he 
found  of  the  most  limited  extent,  since  it  could 
only  be  adopted  in  cases  where  the  vessel  lay  in 
the  integuments  or  textures  adhering  t«  them."* 
This  last  objection  of  IVIr.  Syme  merely  proves 
that,  at  the  time  of  making  it,  he  simply  and 
entirely  misundeistood  the  whole  subject.  Acu- 
pressure has  been  successfully  and  repeatedly 
employed  in  the  deepest  and  largest  wounds,  and 
in  all  forms  of  wounds.    The  great  aim  and  object 

'  Jfi//(T.— See  bifl  "  Syetera  of  Surgeiy,"  p,  224. 
'  Spue. — "  Lfinofct,"  May  5,  IStiO,  p.  446. 
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cif  icnjHCi^iire  is,  it  most  always  be  nimemlM 
twufuld — namelj-,  (l)  to  arrest  sorgioal  haemor- 
rhage and  (2)  to  promote  the  primaiy  anum  of 
soigieal  WDonds.  I  know  <^  no  woonda  that  can 
be  possibly  healed  by  primary  nnioD  where  aeu- 
preesure  cannot  be  applied  with  as  great  £acility 
aa  the  ligature,  and  certainly  with  far  greater 
hopes  of  saccess.  In  wounds  systematically  in- 
tended from  the  first  to  be  healed  by  suppuratioa 
and  granulatioD,  it  is  of  much  less  moment  whether 
the  bleeding  be  originally  stamiched  by  acupres- 
sure or  deligation.  Perhaps  there  may  be  cases 
and  circumstances  in  wounds  where  the  ligature 
would  answer  and  the  needle  not ;  bu^  if  any, 
they  must  be  few  indeed.  On  the  contrary,  I  J 
know  of  several  instances  where  acupressure  has  I 
at  once  arrested  the  haemorrhage  after  a  fruitless 
trial  of  the  forceps  and  ligature.  In  evidence  of 
this  important  remark,  I  shall  in  the  following 
chapter  adduce  several  illustrative  cases. 


CHAPTER  XVI. 


Instajjces  op  Acopressure  succeeding  where 
THE  Ligature  had  failed. 


In  1638,  in  his  excellent  "Treatise  of  the  Fii-st 
Part  of  Chirurgcrie,  containing  the  methodical 
doctrine  of  wounds,  delivered  in  Lecturea  in  the 
Barber-Chirurgcon8  HaU,"  Dr.  Alexander  Read, 
"  of  the  famous  Citie  London,"  denounced  the 
"  deligation  of  the  vesaeU  which  sendeth  forth 
blood"  as  in  his  judgment  nothing  but  "  a 
troublesome  and  dangerous  toy,  as  he  shall  find 
who  shall  goe  about  to  make  triall  of  it"^ 

Earlier  in  the  contest  for  the  perpetuation  of 
the  cautery,  and  against  the  introduction  of  the 
ligature,  another  opponent  of  deligation,  in  another 
capital,  the  Professor  of  Surgery  to  the  Faculty  of 

'   Raul. — See  Lis  "  Treatise,"  p.  1 2. 
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Medicine  in  Paris,  M.  Gouiinelen,  remarked,  "  If 
any  man  who  has  been  subjected  to  this  new 
butchery  [of  the  ligature]  baa  escaped  in  safety, 
that  man  ought  to  feel  the  profouudest  gratitude, 
and  give  thanks  for  ever  to  Almighty  God,  through 
whose  goodness  he  has  been  preserved  from  auch 
cruelty  and  murder."' 

In  the  seventeenth  centur}',  that  patriarch  of 
German  surgery,  as.he  has  been  termed,  Hildaniw, 
teUfl  us  that  the  use  of  the  ligature  was  very 
limited.  For  even  in  amputations  it  could  only, 
he  avers,  be  employed  in  strong  and  plethoric 
patients,  as  so  much  blood  was  usually  lost  in 
attempting  deligation,  that  it  could  not  be  tried 

'  OourtneUn,  — "  Si  quia  novum  himo  Luiiatiim  eipeitufl 
incolunus  evaserit,  ia  Deo  Optimo  Maitimo  cujoa  beneficeotia 
ctudelitate  iBta  et  camifldna  liberatus  est,  uoximas  gratiaa  et 
habere  Ot  seraper  ogere  debet."  Soo  these  words — tbe  "  Woids 
of  the  Adyeraary"  {as  the  rubric  stylea  them),  in  a  quotation  from 
the  originol  Latin  work  of  Gourmelen,  given  in  tbe  English 
edition  of  Pori'e  "  Workes,"  p.  1133;  and  Comperat'a  "  Re- 
plique  k  une  Apologie  publi^e  booh  le  nom  de  M.  Ambroiae  Fari," 
edition  of  lQi7,  p.  14  ;  or  Oourmelen'a  "  Quido  dea  Cbirai- 
gien«,"  p.  1C9,  "  O  !  what  sweete  words,"  obocrvea  Pari,  "  are 
heere  from  one  who  ia  sayd  to  be  a  wise  and  learned  Doctor !" — 
(See  hia  "  Workes,"  p.  1 1 34.j 
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ivithout  danger  upon  the  delicate  and  emaciated 
subject  ("  in  delicatulis  verb  et  ext«nuatia  absque 
periculo  administrari  non  poteat")/  The  reputed 
father  of  English  surgery,  Wiseman,  had  apparently 
still  more  contracted  views  of  the  applicability  of 
the  ligature  in  hferaorrhage,  and  it  is  doubtful 
whether  he  ever  employed  it.  But,  at  all  events, 
"  in  heat  of  fight,"  he  adds,  "  it  will  be  necessary 
to  have  your  actuall  cauterie  always  ready,  for  that 
wUl  secure  the  bleeding  arteries  in  a  moment,  and 
fortifie  the  part  against  future  putrefaction."' 

Mr.  Syme's  ideas  as  to  the  field  of  applica- 
bility of  acupressure  seem  t«  be  equally  limited,  as 
we  have  seen  in  the  last  paragraph  of  the  last 
chapter.  He  is  aware,  however,  we  believe,  that 
it  has  proved  apparently  most  salutary  and  suc- 
cessful in  a  case  of  amputation  of  the  thigh  which 
we  have  already  recorded  (see  Case  I.,  p.  71),  and 


'  Fabrieivt  Bildanut.- — See  his  "  Opera  Omnia,"  Frankfort- 
on-the-^Muine,  1646,  p.  814. 

>  Witeman. — See  his  "  Chiruigical  Trentiaes,"  16T6,  p.  453. 
"  The  ligalure,"  aays  Professor  Liater,  "  though  known  to  Wise- 
man, seems  not  to  have  been  adopted  by  him" — (Holmes' 
**  System  of  Surgerj',"  vuL  iii  p.  54.) 
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where  the  patient,  when  seeking  adv-ice  in  Edin- 
burgh, immediately  before  the  operation,  was 
deemed,  in  the  language  we  have  cited  from  Hil- 
danua,  so  "  delicatulus  et  extenuatus."  tliat  ampu- 
tation was  refused. 

But  I  have  further  to  remark  that  there  aome- 
timea  occur,  in  amputation  and  in  other  wounds, 
complications  which  render  the  application  of  the 
ligature  to  the  bleeding  vessels  very  difficult  or  in- 
deed impossible.  "  It  sometimes  happens,"  observes 
Mr.  Fcrguaaon,  "  that  the  vessels  cannot  be  readily 
got  hold  of  with  the  forceps,  or  cannot  be  drawn 
out  of  their  sheaths  so  aa  to  allow  a  thread  to  be 
applied."'  The  retraction  of  the  bleeding  vessel 
is  sometimes  so  great,  and  its  orifice  sunk  so 
deeply,  tliat  it  cannot  be  reached  and  laid  hold  of 
by  the  ordinary  means.  Diseased  states  of  the 
tissues  occasionally  add  to  this  difficulty.  In  some 
such  cases  acupressure  lias  succeeded  where  deli- 
gation  hod  previously  failed.  Of  this  circum- 
stance let  me  adduce  a  few  examples. 

'  FtrgvMon. — See  Lis  "  System  of  Practi«tl  Surgery,"  4tli 
edit.,  p.  37. 
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Case  XiV.~ Amputation  of  the  Utigh—Dif- 
Jlculty  of  securing  a  deep  Vessel — Acupressure. 
— In  one  of  the  last  cases  of  amputation  of  the 
thigh  which  I  witnessed,  Dr.  M'Bain,  Mr.  Tait, 
and  others  were  present.  With  his  usual  great 
rapidity  and  dexterity  Mr.  Edwards  amputated 
the  limb  and  secured  by  acupressure  all  the 
arteries  exposed  except  one.  This  vessel  bled 
most  profusely  whenever  the  compression  of  the 
femoral  artery  at  the  groin  was  relaxed.  The 
bleeding  orifice,  which  was  retracted,  appeared  to 
be  situated  very  deep  in  the  angle  formed  by  the 
flaps  of  the  stump,  and  apijarently  at  the  upper 
end  of  the  divided  apes  of  a  sinus  that  had  run 
lip  alongside  of  the  femur.  It  was,  probably,  a 
deep  obturator  branch.  Mr.  Edwards  turned  to 
me  with  the  remark,  that  this  was  an  example  of 
a  deep  retracted  bleeding  vessel  which  only  the 
ligature  could  secure.  Of  course,  I  made  no  re- 
mark, as  the  case  was  his  and  not  mine.  He 
tried  to  seize  the  bleeding  orifice  with  the  forceps 
and  ligature  over  and  over  again,  but  without  suc- 
cess. He  then  observed  that  it  would  be  neces- 
sary to  dissect  up  the  flap  somewhat  to  reach  the 
bleeding  artery,  that  its  orifice  might  be  properly 
laid  hold  of.  I  now  ventured  to  a.sk  him  to  try 
an  acupressure-needle  before  doing  so.    The  needle 
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— a  long  one,  of  thefonn  Fig.  5  (p.  52)— was  passed 
through  the  skin,  aod  at  once  and  effectually 
closed  the  vessel,  being  so  introduced  as  to  com-  I 
press  it  against  the  bone  (see  ante,  p.  56).  The 
needles,  sis  in  numlier,  were  all  removed  in  twenty- 
one  hours — perhaps  a  date  that  would  have  proved 
too  early  for  freeing  such  a  vessel  as  the  femoral 
from  acupressure,  had  it  not  been  that  the  patient 
was  very  young — between  seven  and  eight — and 
the  vessels  correspondingly  small.  The  boy's 
recovery  was  complete  before  the  fourth  week. 

Surgeons  know  well  that — especially  in  ampu- 
tations in  the  upper  part  of  the  leg — the  arteries 
sometimes  retract  ao  as  to  be  difficult  to  catch  and 
secure  with  the  ligature.     Both  Sir.  Guthrie^  and 
Mr.  Fergusson,'  in  describing  amputation  below  J 
the  knee,  speak  of  having  seen  cases  where  the  I 
divided  tibial  arteries  retracted  so  much  that  the 
efforts  to  catch  them  for  ligature  ended  in  a  kind 
of  "  despair."     The  following  is  an  example  of  ] 
tliis  complication  in  which  acupressure  at  once  I 
succeeded ; — 

'  Oulhrie. — "  CDmnientariea  on  the  Surgery  of  tlie  War  in    , 
Portugal,"  etc^  Bth  edit,  p.  88. 

/Vrpuwon. — "  Sf  stem  of  PracUcol  Surgery,"  4lb  edit.,  p. 
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Case  'KV.-^Ampiitation  below  the  Knee,  with 
a  retracted  Artery. — In  a  caae  of  tliis  kind,  which 
occurred  in  1862  in  the  practice  of  Dr.  M'Kinlay 
of  Paisley,  Bcverol  attempts  were  made  to  seize 
a  bleetUug  tibiaJ  artery,  both  with  forceps  and 
with  tenaculum,  but  without  success.  In  order  to 
reach  the  retracted  artery.  Dr.  M'Kinlay  then  cut 
off  a  piece  more  of  the  Ixines,  and  again  attempted 
deligation,  but  in  vain.  At  last  he  procured  a 
long  "  darning "  needle,  aud  immediately  and 
Buccessfiilly  compressed  the  artery  against  the 
bone.  Two  other  vessels  were  secured  by  ligature. 
The  needle  was  withdrawn  on  the  third  day,  and 
the  patient  made  a  good  recovery ;  the  wound 
healing,  in  great  part,  by  first  intention. 

In  another  case  of  amputation  below  the  knee, 
Dr.  Clayton  of  Banff  acupreased  the  posterior 
tibial  artery  in  consequence  of  being  unable  to 
secure  it  by  the  ligature. 

Case  XVI. — Amputation  for  Injury  of  the 
Leg— Acupressure.— A  distillery  servant  met  with 
a  severe  injury  of  the  leg.  Erysipelas  and  exten- 
sive suppuration  followed.  Sixteen  days  subse- 
quently, at  a  consultation,  it  was  Iwlieved  that 
amputation  below  the  knee  afforded  him  his  only 
chance  of  escape.     After  the  limb  was  removed. 
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two  arteries  were  secured  by  ligatures ;  but  the 
orifice  of  tile  bleeding  posteiior  tibial  could  never 
be  seen,  in  eonaeqxience  of  the  extent  to  which  it 
had  retracted,  and  several  unsuceessful  attempts 
were  made  by  Dr.  Clayton,  and  by  a  profeaaional 
gentleman  assisting  him,  to  Bccure  and  tie  the 
vessel.  At  last  "  I  adopted,"  writes  Dr.  Qayton, 
"  the  mode  of  securing  the  vessel  by  acupressure 
with  a  common  sewing-needle,  threaded  with  the 
silk  I  was  using.  This  was  perfectly  successful 
In  a  single  moment."  The  needle  was  withdrawn 
in  two  days.  One  of  the  two  ligatures  did  not 
come  away  for  upwards  of  three  weeks.  .  The  man 
made  a  very  slow  recovery. 

Sometimes,  as  in  the  following  example,  the 
same  difficulty  has  occurred  in  amputations  per- 
formed lower  down  in  the  limb  :— 


CaseXVII. — Amputation  at  theAnHe.- — After 
removing  the  foot,  Dr.  Henderson  of  Leith  secured 
by  acupressure  the  two  largest  vessels  that  were 
opened.  The  ligature  was  applied  to  two  small  ones 
situated  close  to  the  cut  extremities  of  the  bones. 
A  fifth  vessel  began  to  bleed  freely  when  the 
stump  was  about  to  be  closed.  This  vessel  could 
not  be  secured  by  the  ligature,  which  always 
slipped,  owing  to  the  dense  nature  of  the  tissue. 
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StTast  a  Bmall  acupressure -needle  was  usetil,  and 
easily  secured  it.' 

For  the  followiiig  note  of  a  case  of  retracted 
fibular  artery,  where  the  ligature  failed  repeatedly, 
I  am  indebted  to  Mr.  Edwards  :— 

Case  XVIII. — Amputation  of  Ankle — Re- 
tracted Fibular  Artery. — -"  The  patient,  a  young 
man  aged  22,  had  chronic  disease  in  the  ankle-joint. 
He  was  much  exhausted  by  the  malady.  I  re- 
moved his  foot  above  the  ankle.  My  chief  rea.son 
for  doing  so  was  the  exsanguine  condition  of  the 
patient,  and  this  prevented  my  attempting  the 
then  new  method  of  acupressure.  I  tied  several 
vessels,  therefore ;  but  the  fibular  artery  had  re- 
tracted, so  that  I  could  not  seize  it  without  fur- 
ther dissection.  Professor  Simpson,  who  was  pre- 
sent, took  a  needle  from  his  ease,  and  secured  the 
arteiy  at  once.  This  poor  weak  lad  rapidly  re- 
covered ;  his  stump  healed  in  a  great  measure  by 
first  intention,  except  where  my  ligatures  hung 
out ;  but  to  ray  amazement  Dr.  Simpson's  needle 
healed  in.  Around  it  there  was  no  suppuration, 
and  when  I  withdrew  it  after  two  weeks,  the  eye 
was  full  of  new  material — granulation  subatance, 

'  Dr.  Hnidfrsoii't  C(i»e.  —  See  ihe  "Edinburgh  Medicil 
Journal,"  Fi'brunly  \HGl,  p,  6!)8. 
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I  suppose.  The  patient  left  Edinburgh  in  thre 
weckSj  and  I  saw  liim  recently,  wel],  with  a  e 
stump.  I  would  venture  to  add,  that  although  ] 
could  have  tied  his  fibular  artery,  doing  bo  would 
have  put  him  in  greater  danger,  while  it  would 
have  put  me  to  some  trouble  in  the  way  of  addi- 
tional dissection,  and  prolonged  the  operation," 

The  cases  which  I  have  hitherto  cited  in  this  | 
chapter  all  refer  to  difficulties  which  are  occasion- 
ally met  with  in  securing  the  arteries  divided  in 
amputation-wounds.  But  in  various  other  forms 
of  wound,  also,  acupressure  has  been  found  use- 
fiil,  where  there  was  more  or  leas  difficulty  in  the 
deligation,  or  in  the  dissection  required  for  the  deli- 
gation  of  the  bleeding  arteries. 

Few  lesions,  for  instance,  seem  more  simple, 
but  at  the  same  time  have  proved  more  perplex- 
ing and  puzzling  in  practice,  than  divisions  of  the 
radial,  ulnar,  and  palmar  arteries^ — an  accident 
that  not  unfrequently  occurs  from  pieces  of  i 
broken  glass,  cuts  with  knives,  working-tools, 
etc.  These  lesions  are  occasionally  attended  with 
recurrent  and  distant  attacks  of  great  haemor- 
rhage ;  and  the  patient's  liinl),  and  even  his  life. 
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may  become  "endangered  by  the  losses  of  l)lood. 
"  Many  cases,"  observes  Mr.  John  Bdl,  "  may  be 
found  in  White,  D'Halloran^  Aitken,  etc,  where  a 
person  wounded  in  the  radial  arteiy  has  bled  for 
three  weeks  or  a  month,  till  the  blood  was  little 
better  than  a  reddish  serum."  The  rule  of  treat- 
ment with  most  surgeons  in  such  cases  is,  I  believe, 
to  secure  at  once  with  ligature  both  ends  of  the 
divided  artery.  But  aometimea  one  or  other  of  its 
extremities  is  found  retracted  when  searched  for, 
so  that  it  cannot  be  reached  without  more  or  leas 
antecedent  dissection — an  operation  that  often 
cannot  be  very  easily  nor  satisfactorily  performed, 
by  the  country  surgeon  particularly,  as  he  is  often 
far  away  from  proper  assistants  and  proper  in- 
struments. And  "  though  the  operation  of  tying 
the  radial  or  ulnar  artery  does  not  range  in  the 
catalogue  of  important  operations,  along  with 
trepan  and  amputation,  yet,"  observes  a  very 
high  surgical  authority,  Mr.  John  Bell,  "  if  I  be 
not  deceived,  it  is  more  difficult  than  either,  and 
certainly  more  frequently  required."  In  these 
lesions  "there  is,"he  remarks,  "no  safety  in  trust- 
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ing  to  compression,  sponges,  or  astringents, 
you  axe,  yourselves,  never  free  from  anxiety,  nor 
your  patients  from  danger."  If  the  surgeon  is 
not  succesaftd  at  once,  "  if  be  oppose  the  blood 
by  slight  compresses,"  continues  Mr.  Bell,  "  per- 
mitting it  all  the  while  to  bleed  within,  the 
artery  will  shrink,  the  cellular  substance  will  be 
crammed  with  blood,  and  the  skin  thickened  also 
by  inflammation.  The  seeking  out  of  the  artery 
among  such  a  confusion  of  parts  will  be  incon- 
ceivably difficult"' 

The  use  of  the  dissecting-knife  is  often  there- 
fore required  as  a  necessary  preliminaiy  step 
towards  securing  and  tying  the  arterial  extremi- 
ties in  such  cases ;  and  even  when  simple  com- 
presses are  trusted  to — as  they  are  at  first  by  some 
surgeons  in  wounds  of  the  hands  and  feet — the 
wound,  as  pointed  out  by  Mr.  Syme,  "  should,  if 
necessary,  be  dilated  sufficiently,"  by  the  knife, 


'  Jofin  Bell. — See  hia  "  Printiples  of  Surgety,"  toL  L 
pp.  183,  191,  4B1.  For  a  fiirtlier  account  of  the  dangers  and 
fatal  dianstera  otiMEioiiallj  ariging  from  wrist-woundB,  see  pages 
181  to  185  of  that  work. 
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"  to  admit  tlie  Uoit"  of  the  compress  to  be  "  placed 
directly  on  the  orifice  of  the  artery."' 

But,  asauretUy,  it  must  lie  acknowledged  as  a 
sound  principle  in  general  medical  practice— and 
even  in  sm^ery — that  whenever  we  can  accom- 
plish our  object  without  applying  the  knife  to 
the  living  flesh  of  our  patients,  it  la  our  duty  to 
avoid  it.  And  from  what-  has  been  stated  to  me 
regarding  more  than  one  ease  of  division  of  the 
arteries  of  the  wrist"  and  palm,  I  believe  that  by 
acupressure,  and  without  any  skilled  assistants, 
the  general  practitioner  will  usually  be  able  to 
command  these  cases  far  more  easily  and  surely 
than  even  by  the  knife  and  ligature  ;  and  that  too, 
without  leading  to  those  large  cicatrices  and  con- 
tractions of  the  wrist  and  palm  which  I  have 


"  Principles  of  Snigcry,"  p.  99, 
*  Aeupn*tv,rt  in  arimtt  of  the  trrui,  etc. — Abroad  tha  proc- 
tii»  has  lieen  iised  in  some  cases.  In  a  case  of  wonnd  of  the 
Ktdial  orteiy,  M.  Foncher  employed  an  acupresaare-iiciidle,  which 
sufficed  to  arrest  the  hnanorrhage  without  producing  the  Bbghtest 
in«mrenienc«.  M.  Foucher  fnocessfully  used  also  the  same 
mcana  to  elop  the  htemoirhage  in  a  case  of  wound  of  the  tem- 
poral artery. — (See  the  "  Bulletin  do  I'AwidiSuiie  Impirialc  de 
Milecine,"  torn.  xxv.  p  1087.) 
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seen  left  as  permanent  results  of  the  awkward  and 
deep  dissections  made  in  anxious  and  painful 
pursuit  of  the  bleeding  arterial  tubea  or  orifices. 
In  such  a  case  the  acupressure  nce^Ue  serves  at 
once,  as  it  were,  the  function  of  an  internal  com- 
press upon  the  artery — whilst  it  shuts  it  up  as 
effectually  as  a  ligature.  The  following  ease  is 
an  instance  of  this  application  of  acupressure : — 

Case  XIS,  —  Wound  of  Ote  Wrist,  and 
Division  of  tJie  Radial  Artery. — A  young  man 
of  16  received  a  wound  from  an  axe  in  his  left 
forearm  immediately  above  the  wrist,  and  had 
his  radial  artery  completely  divided.  He  was 
sent,  with  the  wound  and  forearm  very  tightly 
bandaged,  into  the  Carlisle  Infirmary,  where  Dr. 
Hamilton'  easily  tied  the  distal  end  of  the  vessel, 
but  failed  to  secure  the  cardiac  orifice  by  ligature, 
owing  to  its  great  retraction.  Instead,  then,  of 
extending  the  wound  upwards  with  the  knife,  and 
exposing  the  artery  so  as  to  be  able  to  place  a 
thread  round  it,  he  had  recourse  to  acupressure, 
passing  a  needle  below  the  artery,  and  casting 
externally  a  wire-thread   around   it.      Tliia  im- 

j7amii/on.— See  his  "  Reports"  in  the  "  EJiuburgh  MeUicol 
Juurnal,"  JHiiiiary  1864,  p.  iS'JB. 
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mediately  produced  the  desired  luemostatie  effect ; 
and  when  the  needle  was  withdrawn  after  thirty- 
four  hours,  the  vessel  proved  to  be  quite  occluded. 

In  such  instances  as  the  preceding  wrist- 
wound,  and  in  other  similar  injuries,  acupressure 
assuredly  offers  no  small  advantage  over  liga- 
tures; and  under  such  circumstances,  it  is  cer- 
tainly far  simpler  and  safer  to  use  acupressure, 
or  the  thread-compress  as  described  in  our  next 
chapter,  without  any  dissection  at  all,  than  dcliga- 
tion  with  its  precedent  and  soraetimcs  difficult 
dissection.  Even  on  the  dead  body  the  great  con- 
trast between  the  deligation  and  the  acupressure 
of  these  arteries  is  most  striking. 

Wounds  of  the  arteries  of  the  ankle  and  sole 
of  the  foot,  are  perhaps  on  the  whole  more  easily 
managed  than  those  of  the  wrist  and  palm.  But, 
from  the  depth  at  which  some  of  the  larger 
arteries  of  the  leg  lie,  they  have  generally  proved 
to  be  less  easily  secured  than  the  corresponding 
vessels  of  the  forearm.  In  Case  XVIII.  we  have 
seen  acupressure  restrain  bleeding  from  a  fibular 
artery,  in  a  case  of  amputation,  where  it  was  found 
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impo3siljlc    to  use  the   ligature.     Sometimes, 
other  operations  upon  the  leg,  the  artery  has  bea 
secured  by  acupressure  after  dcligation  bad  f 
as  in  the  following  instance  ; — 

Case  XX.— Division  of  a  Tibial  Artery — 
Acupre^ttre. — A  man,  aged  21,  received  a  com- 
pound fracture  of  the  bones  of  his  right  leg. 
About  two  months  aftcnvards  the  shafts  of  the 
bones  had  so  completely  reunited  that  the  patient 
was  able  to  walk  ;  but  there  remained  two  sinuses, 
one  on  either  aide  of  the  tibia,  leading  to  portions 
of  diseased  osseous  structure.  The  man  became  a 
patient  of  the  Edinburgh  Hospital.  Mr.  Edwards 
made  incisions  down  to  the  site  of  the  diseased 
bone,  and  removed  some  dead  pieces.  During  the 
required  incisions  and  extraction,  an  artery  was 
divided,  which  yielded  considerable  hEcmoiThage. 
Mr.  Edwards  thought  the  wounded  artery  was  the 
posterior  tibial  He  made  attempts  to  secure  the 
bleeding  point  by  means  of  the  artery  forceps  and 
ligature,  but  was  unsuccessful.  He  then  passed  a 
long  acupressure-needle  through  the  cutaneous 
surface  down  towards  the  bleeding  point,  and 
compressed  it  The  biemorrhage  was  at  once 
entirely  and  successfully  controlled,  and  in  forty- 
eight  hours  the  needle  was  withtlrawn. 
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In  the  following  interesting  and  important 
case  of  recuiTcnt  and  dangerous  hEemorrhagea  aft«p 
aneurism  and  amputation  of  the  lower  extremity, 
the  needle  succeeded  ultimately  in  closing  the  ves- 
sels in  an  instance  where  ligatures  were  followed 
several  times  by  dangerous  secondary  hEemorrhage. 
The  patient  was  under  the  very  able  and  skilful 
care  of  my  friend,  Mi-.  Page  of  Carlisle. 

Case  XXI. — Popliteal  Aneurism  and  Ampu- 
tation, with  Repeated  SecoTidary  Hemorrhages 
—  Ligatures  and  Acupressure.  —  The  patient, 
aged  30,  who  had  served  in  the  army  for  nine 
years,  was  admitted  into  the  Carlisle  Infirmary 
on  account  of  a  double  popliteal  aneurism.  Com- 
pression of  the  femoral  artery  was  tried  for  a 
time,  but  had  to  be  desisted  from  on  account  of 
the  severe  pain  it  occasioned,  and  the  artery  was 
tied.  The  ligature  came  away  on  the  thirteenth 
day,  and  secondary  hEemorrbage  t«ok  place.  Both 
extremities  of  the  artery  were  then  ligatured,  but 
secondary  hsemorrhage  recurred  several  times,  till 
at  last  Mr.  Page  was  diiven  to  amputate  the  thigh 
at  its  upper  third.  Ligatures  were  applied  to  the 
vessels.  They  separated  in  the  course  of  a  week. 
On  the  ninth  day  secondary  haemorrhage  once 
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more  supervened,  and  after  about  twelve  ounces 
of  blood  were  lost,  the  bleeding  artery  was  com- 
pressed against  the  bone  by  means  of  a  needle, 
with  perfect  success.  The  application  of  a  ligature 
was  at  first  contemplated,  but  this  project  was 
abandoned  on  account  of  the  manifest  difficulty 
of  seizing  the  orifice  of  the  vessel  in  the  midst  of 
the  mass  of  exuberant  granulations  which  sur- 
rounded it,  and  the  very  weak  and  depressed  state 
of  the  patient.  Five  days  subsequently,  another 
artery  which  had  taken  to  bleeding  was  secured 
by  a  second  needle.  After  that,  there  was  no 
more  haemorrhage,  and  in  three  weeks  the  man 
was  discharged  cured.  In  talking  over  the  case, 
Mr.  Page  stated  to  me  that  he  believed  acupressure 
was  the  means  of  saving  the  man's  life.' 

In  a  very  interesting  case  of  repeated  and  re- 
curring secondary  hsimorrhages  after  amputation 
of  the  thigh,  repoi'ted  by  my  fiiend.  Dr.  M'Kinlay 
of  Paisley,'  acupressure  needles  were  applied  in  a 


'  Pagt. — See  the  "Edinburgh  Ucdical  Joiimal,"  January 
1864,  p.  630. 

'  WKinlay. — See  liis  "  Case  of  Secondary  Hasmoirhage,  in 
which  the  Femoral,  External  Iliac,  and  afterwards  the  Common 
Iliac  Arteries  were  tied,"  in  the  "  Ediuburgh  Medical  Journal," 
Manh  1864,  p.  P09.     Few  pmclitioDers  hnve  greater  oppor- 
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position  somewhat  different  from  Mr.  Page's  case, 
namely,  upon  the  coiirse  of  the  artery  or  arteries  I 
leading  to  the  bleeding  points,  and  not  upon  the 
vessels  at  the  bleeding  points  themselves.  The 
patient  was  a  miner,  aged  30.  Compound  frac- 
ture of  the  tibia  of  the  right  leg,  and  extensive 
bruising,  were  produced  by  the  fall  upon  the  limb 
of  an  enormous  stone,  which  required  to  be  broken 
into  pieces  before  the  limb  could  be  extricated 
from  below  it.  In  consequence  of  extensive  cel- 
lulitis with  suppuration,  amputation  was  per- 
formed in  the  lower  third  of  the  thigh,  twenty- 
three  days  after  the  injury.  The  arteries  were 
easily  secured  by  ligature.  Four  days  after 
the  operation  profuse  bleeding  supervened,  which 
ceased  when  pressure  was  applied  to  the  femoral 
artery.     Next  day  haamorrhage  again  recurred, 

tuTkities  than  Dr.  M'Kinlay  of  trj-ing  a.  new  surgi<:al  practice,  eiick 
as  acnpreaaure.  Writing  me  lately  on  the  suTjject,  he  observes : — 
"  At  this  time  I  cannot  speak  tuo  highly  of  the  benefits  which  I 
have  derived  frdm  acupressure  ;  as,  from  the  number  of  wounds 
brought  under  my  care  in  the  course  of  fulfilling  my  voriotu 
public  Appointmeuts,  I  never  am  at  any  time  without  ntedtn  in 
my  pocket-book,  and  now  seldom,  if  ever,  do  I  uw  ligatuie- 
threods." 
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when  it  was  again  restraiuetl  by  pressure,  i 
"  the  artery  waa  subsequently  aecured  by  means 
of  an  acupressure-needle."  The  needle  waa  not 
removed  till  seven  days  after  its  introduction. 
During  those  seven  days  there  was  no  bleeding, 
and  tlie  stump  was  granulating  very  well.  On 
the  third  day  after  the  removal  of  the  needl^ 
another  large  bleeding  took  place.  The  acu- 
pressure-needle was  buried  deep  in  the  flap,  so  as 
to  secure  the  main  trunk,  when  the  ha;morrhage 
entirely  ceased.  On  the  second  night  afterwards 
htemorrhage  recurred,  when  compression  upon 
the  femoral  artery  was  had  recourse  to,  and  an 
acupressure-needle  was  introduced  higher  up  in 
the  stump,  with  the  effect  of  at  once  controlliug 
the  bleeding.  Without  any  htemorrhage  having 
recurred,  it  was  deemed  right  not  to  trust  to  the 
acupressure,  but  tie  the  femoral  artery.  On  the 
tenth  day  after  the  application  of  the  ligature  to 
the  artery  much  hfcmorrhage  again  recurred,  and 
a  tourniquet  was  used  to  restrain  it.  On  the  third 
night  hffimonhage  set  in  once  more,  and  on  the 
next  morning  a  ligature  was  placed  upon  the  ex- 
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tei'iial  iliac  ai'tcry.  In  performing  the  operation, 
little  more  tlian  a  teaspoonful  of  blood  was  lost. 
After  twelve  days,  however,  sudden  bleeding  again 
supervened,  and  recurred  four  hours  afterwards. 
Next  day  it  was  resolved  in  consultation  to  tie 
the  common  iliac  artery,  which  was  accordingly 
done.  After  this  time  there  was  no  recurrence  of 
the  bleeding,  and  the  patient  recovered  steadily 
without  a  bad  symptom.  The  ligature  separated 
on  the  thirty-eighth  day. 

This  case  cannot  be  adduced,  like  Mr.  Page's,  as 
an  instance  where  acupressure  proved  successful 
after  deligation  had  failed.  But  in  its  treatment 
the  needle  was  as  successful  at  least,  if  not  more 
BO,  than  the  ligature  ;  for  during  the  seven  days' 
use  of  the  first  needle,  no  haemorrhage  took  place, 
and  when  the  second  or  rather  third  application  of 
acupressure  was  in  successful  use,  that  haemostatic 
method  was  set  aside,  and  tying  of  the  femoral 
artery  adopted — an  operation  which  did  not  pre- 
vent the  recurrence  of  the  secondary  haemorrhage. 
The  compression  of  the  arterial  tubes  leading  to 
the  bleeding  point  by  the  acupressure-needles  was 
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not  apparently  found   by  Dr.   M'Kinlay   to  b»« 
attended  with  any  difficulty,  and  did  not  require  I 
the  use  of  any  dissection.     The  compreaaion,  on 
the  other  band,  of  the  femoral  artery  by  the  tying 
of  a  ligature  round  it  did  necessarily  require  the  l 
precedent  use  of  the  knife,  and  of  careful  dlssec- 
tion^ — a  matter  of  some  note  in  contrasting  the 
two  methods  of  treatment  adopted  in  the  case. 
Would  a  continuance  of  trust,  in  this  instance,  in 
the  acuprcsaurc-needles — which,  at  the  time  of 
their  rejection,  were  acting  successfully  in  con- 
trolling the  heemorrhage — have  prevented  the  ne- 
cessity of  having  recourse  to  the  ligature  of  the 
femoral,  of  the  external,  and  of  the  common  iliac 
arteries  ? 

Dr.  Culbard  of  Dunkeld  has  related  to  me  a  | 
case  of  wound  of  a  mammary  artery,  the  bleeding 
from  which  he  found  it  impossible  to  arrest  either 
by  the  use  of  the  ligature  or  by  compression,  but 
where  the  bleeding  was  at  once  and  permanently 
staunched  by  having  recourse  to  acupressure. 
1  shall  give,  however,  the  account  of  the  case  in 
Dr.  Culbai'd'a  own  words. 
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Case  XXII. —  Mammary  Abscess — Artery 
divided  in  opening  the  Mamma — Ligature — Actt- 
pre^sure. — "  I  was  called,"  wiites  Dr.  Culbard,  "to 
attend  Mrs.  L.  I  found  her  suffering  from  a  very 
large  mammary  abscess  in  her  left  breast,  which 
I  opened,  and  gave  exit  to  a  quantity  of  healthy 
pus.  After  the  abscess  had  emptied  itself  fully, 
active  hfcmorrhage  occurred,  which  I  was  unable 
to  arrest  without  plugging  the  wound.  In  about 
two  hours  I  was  again  sent  for,  as  the  ha3mor- 
rhage  had  recurred.  I  removed  the  plug,  dilated 
the  wound,  and  attempted  to  secure  the  bleeding 
point  by  means  of  a  ligature,  but  was  unable  to  do 
Bo.  At  this  time  my  patient  was  very  faint  from 
the  loss  of  blood.  I  applied  pressure  by  passing 
my  index  finger  into  the  wound  and  compressing 
it  against  my  thumb.  This  I  continued  to  do  for 
about  three-quarters  of  an  hour,  and  as  the  bleed- 
ing had  apparently  ceased,  I  again  plugged  the 
wound.  In  about  half  an  hour  the  bleeding  re- 
turned. I  again  tried  to  apply  a  Ligature,  but 
with  no  better  success  than  on  the  previous 
occasion.  ]VIy  patient  was  very  weak,  almost 
pulseless,  with  cold  sweat  standing  on  her.  I 
now  passed  a  common  darning-needle  through 
the  outer  wall  of  the  abscess,  making  it  bridge 
over  the  bleeding  point  and  emerge  on  the  sm-- 
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face.    This  at  once  arrested  tlie  hairaoirliage.    On  ' 
making  my  visit  in  the  morning   I   found  my 
patient  comfortable.     She  had  lost  no  more  bloocL 
In  the  evening  I  removed   the  needle,   but  no 
bleeding   recurred,    and   her    recovery   went    on  , 
steadily  and  favourably." 


Many  surgical  authors  have  described  how 
necessary  it  is,  when  we  try  to  stop  a  haemorrhage 
from  a  wounded  vessel  by  external  compresses, 
to  pack  and  accumulate  these  compresses  upon 
the  vessel  with  great  accuracy  and  steadiness  from 
without.  Tlie  acupressure-needle  is  a  more  direct, 
simple,  speedy,  and  effective  compress  applied  to 
the  wounded  artery  from  within. 

Sometimes  acupressure  succeeds  where  it  ia  i 
difficult  to  use  the  ligature  with  success, — in  the  I 
instance  of  small  vessels  situated   in   awkward 
positions,  or  where  there  is  not  enough  of  the 
arterial  tube  projecting  to  seize  with  the  forceps, 
as  in  the  following  : — 

Case  XXTII. — Ovariotomy. —  Fesse?  bleeding 
on  the  Inner  Surface  of  the  Abdominal  Walls. — In 
an  instance  in  which  I  saw  Mr.  Spencer  Wells  per-  j 
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Case  XXll.~ Mammary  Abscess — Artery 
divided  in  opening  the  Mamma — Ligature — Acu- 
pressure.— "  I  was  called,''  writes  Dr.  Ciilbard,  "to 
attend  Mrs.  L.  I  found  her  suffering  from  a  very 
large  mammary  abscess  in  her  left  breast,  wLich 
I  opened,  and  gave  exit  to  a  quantity  of  healthy 
pus,  Aft*r  the  abscess  bad  emptied  itself  fully, 
active  hajmorrhage  occurred,  which  I  was  unable 
to  arrest  without  plugging  the  wound.  In  about 
two  hours  I  was  again  sent  for,  as  the  haemor- 
rhage had  recurred.  I  removed  the  plug,  dilated 
the  wound,  and  attempted  to  secure  the  bleeding 
point  by  means  of  a  ligature,  hut  was  unable  to  do 
ao.  At  this  time  my  patient  was  very  faint  from 
the  loss  of  blood.  I  applied  pressure  by  passing 
my  index  finger  into  the  wound  and  compressing 
it  against  my  thumb.  This  I  continued  to  do  for 
about  three-quarters  of  an  hour,  and  as  the  bleed- 
ing had  apparently  ceased,  I  again  plugged  the 
wound.  In  about  half  an  hour  the  bleeding  re- 
turned. I  again  tried  to  apply  a  ligatiu-e,  but 
with  no  better  success  than  on  the  previous 
occasion.  My  patient  was  very  weak,  ahnost 
pulseless,  with  cold  sweat  standing  on  her.  I 
now  passed  a  common  darning-needle  through 
the  outer  wall  of  the  abscess,  making  it  bridge 
over  the  bleeding  point  and  emerge  on  the  sur- 
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introduction  of  a  piece  of  bougie,  a  small  roll  of 
wax  or  charpie,  or  any  other  body  of  tolerable 
consistence,  into  the  gaping  orifice  of  the  ossified 
artery,'  with  the  hope,  either  of  mechanically 
shutting  or  plugging  up  its  bleeding  mouth'  or 
of  allowing  a  thread  to  be  placed  around  its  now 
filled  and  distended  tube.  Under  the  same  cir- 
cumstances Chelius  recommends,  as  a  security 
against  after-bleeding,  trying  to  tie  the  vessel 
with  a  broad  tape,  the  smart  application  of  the- 
actual  cautery,  or  the  ligatm^  of  the  principal 
trunk,  above  the  amputation.*  But,  in  such  a 
grave  complication  acupressure  has  been  found 
quite  safe  and  sufficieut,  as  seen  in  the  following 
instance : — 


Case  XXIV. — Acnpressure  capable  of  closing 
an  Ossified  Artery. — For  mangling  of  the  left  foot 
by  a  waggon,  M.  Foucher  performed,  at  the  Necker 
Hospital,  Paris,  amputation  at  the  lower  third  of 

'  Plitg  for  esif/ied  artrrit*  —  See  Cloquet  in  "  Dictioonaire 
dc  HMeciue,  ou  lUpertuirc  G^n^ral,"  etc,  tom.  li.  p.  436  ;  Uanec's 
**  Trenl.ise  upon  the  Ligature  of  Arteries,"  p.  102  ;  Velpeau's 
"  Uedecine  Op^ratoire,"  tom.  i.  p.  314  ;  etc  etc. 

'   CheUu*. — See  his  "  Sui^ery,"  by  South,  vol.  ii.  p.  889, 
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form  ovaiiotomy  with  his  usual  great  skill  and 
dexterity,  the  ovariaii  tumour  was  pretty  firmly 
fixed  to  the  abdominal  walls  by  old  adhesions. 
After  these  adhesions  were  severed  and  the  tumoui" 
removed,  there  were  two  points  on  the  abdominal 
peritoneum  which  bled  considerably.  One  of 
these  bleeding  orifices  was  closed  by  the  applica- 
tion of  a  silk  ligature,  which  was  cut  short.  The 
other  bleeding  orifice  was  so  flat  that  the  attempts 
to  seize  it  with  the  forceps  and  ligature  failed ; 
but  it  was  readily  closed  by  passing  an  acupressure- 
pin  through  the  abdominal  walls,  so  as  to  bridge 
over  and  compress  the  bleeding  vessel.  This  mode 
of  arresting  the  hEemorrhage  had  the  fm-ther  merit 
in  such  an  operation,  that  the  head  of  the  needle 
being  left  externally,  it  could  be  withdrawn  at 
will ;  while,  if  the  ligature  had  been  used,  it  was 
of  necessily  permanently  left  within  the  cavity  of 
the  peritoneum. 

Occasionally,  when  the  coats  of  an  artery  are 
much  diseased,  cartilaginous,  or  ossified,  they  are 
so  brittle  and  friable,  that  they  will  not  bear  the 
strain  of  the  common  silken  ligature.  In  these 
circumstances,  when  deligation  thus  becomes 
very  dangerous  or  utterly  impossible.  Petit,  Du- 
puytren,  Roux,  Manec,  and  others,  recommend  the 
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Bore,  which,  up  to  the  last  moment,  gave  us  all 
we  asked  of  it — to  wit,  complete  arrestment  of 


I  learn  from  M.  Chassaiguac's  lately  published 
"  Traits  des  Opemtions  Chirurgicalea,"  that  M. 
Foucher  haa  successfully  used  acupressure  in  an- 
other case  of  ossified  arterj-. 

Case  SXV. — Amputation  of  the  Tliigh—Main 
Aritry  Ossified. — An  old  woman  at  the  Hospice 
des  Incurables  had  amputation  of  the  tliigh  per- 
formed in  May  1 860.  M.  Foucher  was  not  dream- 
ing at  that  time  of  employing  acupressm'e  in  the 
case,  but  when  he  wished  to  apply  a  ligature 
upon  the  femoral  artery  its  indurated  and  friable 
walls  broke  under  two  successive  trials.  He  then 
passed  below  the  artery  a  strong  ordinary  needle,  J 
and  the  bleeding  instantly  ceased.  The  patient  I 
made  a  perfect  recovery.* 

In  answer  to  the  third  of  Mr.  Syme's  three 
objections  against  acxipresaurc — namely,  ita  alleged  J 

'  FoTieher. — See   tho    "  Edinburgl    Mtdjcal  Journal,"  Mttj   | 
1360,  p,  I04S. 

'  Foucher. — See  M.  ChaMiagnac'H  "  Traiti  dea  Op^tion* 
ChiruTgicoles,"  1661,  torn.  i.  p.  400  ;  see  oIh)  the  "  Bulletin  de  . 
I'Acndinuo  Imperial  de  Mtdecine,"  toni.  txr.  p.  1067. 
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lie  leg  by  the  double  flap  method  He  acu- 
pressed  four  bleeding  arteries.  "  It  was  evident," 
he  says,  "  to  me,  as  well  aa  to  the  Internes  of  the 
Hospital  present  at  the  operation,  that  acupressure 
constitutors  a  haemostatic  method  speedy  and  easy 
of  applicatioa."  On  the  third  morning  two  of 
the  needles  were  removed ;  but  gangrene  spread 
rapidly  up  the  limb,  pyaemia  supervened,  and  the 
patient  ultimately  sank.  The  needles  placed,  over 
the  anterior  and  posterior  tibials  were  allowed  to 
remain  till  the  patient  died.  "  At  the  autopsy," 
says  M.  Foucher,  "  we  were  enabled  to  satisfy 
ourselves  that  the  two  needles  compressed  firmly 
the  anterior  and  the  posterior  tibial  arteries ;  and 
that,  on  a  level  with  the  needles,  the  walls  of  the 
arteries  had  not  undergone  the  slightest  alteration 
nor  destruction.  In  the  interior  of  the  vessels  was 
found  an  obliterating  clot,  "which,  in  the  ease  of 
the  posterior  tibial,  was  firmly  adhering  to  the 
extremity  of  the  cut  arterial  tube.  I  may  add," 
he  continues,  "  that  the  two  arteries  were  ossified 
for  a  considerable  distance  above  the  wound,  and 
that  their  walls  were  rigid  and  friable.  This  dis- 
position," he  concludes,  "  or  condition  of  the  ves- 
sels, which  is  altogether  unfavourable  to  the 
emplojTnent  of  the  ligature,  did  not  interfere  in 
the  slightest  degree  with  the  success  of  acupres- 
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"most  limited  extent" — I  have  already  stated, 
that  under  one  or  other  of  its  forms,  it  was  appli 
cable  to  most  if  not  to  all  the  wound-compli- 
catioua  in  which  deligatiou  was  \iaed;  and  in  the 
present  chapter  I  have  further  shown  that  "  the 
needle  process,"  as  Mr.  Syme  terms  it,  has  already 
^during  the  brief  period  that  has  elapsed  since  I 
first  suggested  it — succeeded  in  various  cases,  and 
under  various  circumstances,  both  in  primary  and 
in  secondary  haemorrhage,  in  which  the  ligature 
had  already  failed.  As  another  proof  of  this  last 
statement,  let  me  in  conclusion  adduce  one  instance 
of  secondary  hremorrhage  from  the  umbilical  cord, 
treated  and  recorded  by  Mr.  Syme  himself.  In 
this  case,  after  the  cautery,  etc.,  had  failed,  he 
successfully  adopted  a  plan  previously  described 
and  tried  by  Dr.  Kadford,  and  which  consisted  of 
a  kind  of  rude  acupressure — applied  not  so  much 
to  the  bleeding  artery  as  to  the  entire  circle  of 
the  conical  cavity  of  the  wound  from  which  the 
blood  was  issuing.  The  case  is  recorded  by  Mr. 
Syme  in  the  third  edition  of  his  "  Principles  of 
Surgery." 
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Case  XXVI. — Secondary  JIannorrhage  from  1 
the  Umbilical  Ri}ig,in  an  Infant. — After  describ- 
ing tlie  arrestment  of  bleeding  from  leech-bites  | 
by  Anthony  White's  plan  (see  footnote,  page  171, 
ante),  namely,  by  transfixing  the  wound  by  a 
sewing-needle,  and  tying  a  thread  tightly  round 
it,  Mr.  Syme  proceeds  : — -"  In  the  same  way  was 
subdued  a  hemorrhage  from  the  umbilicus  of  an 
infant,  two  weeks  old,  which  I  saw  with  Dr. 
Begbie,  and  where  the  actual  cautery  had  been 
used  in  vain,  at  the  suggestion  of  the  late  Dr. 
Hamilton,  who  said  that  the  very  few  cases  of 
the  same  kind  previously  seen  by  him  had  proved 
fatal.  I  passed,"  adds  Mr.  Syme,  "  two  sewing- 
needles,  crosswise,  as  deep  as  possible  through  the 
conical  cavity  from  which  the  blood  proceeded, 
and  then  tied  a  thread  round  them.'" 

I  have  said  that  the  acupressure  used  in  thia 
case  was  of  a  rude  kind.  But,  in  truth,  the  use 
of  the  cross  needles  in  it  was  not  to  compresa 
witli  them  the  tube  or  orifice  of  the  open  art*jry, 
as  in  acupressure,  but  to  prevent  the  thread  which 
was  used  for  this  purpose  from  slipping  off;  and 
tlie  compression  was  not  applied  to  the  single 
'  Symt. — See  hia  "  Principles  of  Siirgerj-,"  3il  edit,,  p.  Dl. 
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bleeding  vessel,  but  to  the  wliole  bleeding  wound. 
At  the  most  It  had  the  same  kind  of  indefinite 
relation  to  tnie  acupressure  as  ligature  of  a  vas- 
cular part  en  masse  or  in  slump  haa  to  tlie  liga- 
ture of  individual  vesaels.  The  surgical  ligature 
of  single  arteries  was  only  practically  introduced, 
according  to  most  writes,  three  centuries  ago,  in 
the  time  of  Pare  ;  but  others  maintain  that  it  was 
sufficiently  known  some  seventeen  or  eighteen 
centuries  ago,  in  the  time  of  Galen  and  Celsus. 
Yet  no  one  would  surely  ai'gue  that  the  credit  of 
the  discovery  of  deligation  did  not  belong  to  the 
era  of  Par^,  or  of  Galen,  or  Celsus,  because  the 
wholesale  ligature  of  three  vessels  en  masse  had 
been  practised  for  many,  many  long  ages  earlier 
than  the  earliest  of  these  authorities  in  that  oldest 
perhaps  of  all  old  surgical  operations— namely,  in 
the  ligature  and  division  of  the  umbilical  cord  of 
the  new-born  infant. 


CHAPTER  XVII. 

On  the  Thread-Compress  or  Filopressure. 

Having,  in  several  of  the  preceding  chapters,  con- 
sidered acupressure  and  some  of  its  results,  the 
general  and  special  objections  which  have  been 
urged'  against  it,  and  the  chief  forms  in  which  it 
ia  applied,  I  propose,  in  the  present  chapter,  to 
consider  another  mode  of  arresting  surgical  hsemor- 
rhage,  which  one  of  the  latest  and  best  writers 
upon  it,  and  its  most  strenuous  advocate,  has 
described  as  "  in  reality  but  a  modification  of  acu- 
pressure, firom  which  it  differs  in  detail  rather  than 
in  principle  or  modus  operandi."^ 

The  htemostatie  measure  to  which  I  allude 
consists  of  staying  the  bleeding  in  amputation 
and  other  wounds,  by  compressing  and  binding 

»  ModiJIatiion  of  Aeuprtmirt. — See  Mr.  Dii  in  the  "  Edinburgh 
Uedical  Jonnial,"  September  1664,  p.  213, 
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each  bleeding  vessel  by  a  duplicature  or  semicircle 
of  thread  or  wire,  against  the  sides  or  walla  of  the 
wound,  and  tying  these  threads — after  they  are 
transmitted  through  the  intervening  tissues  of  the 
flap — upon  the  surface  of  the  skin,  or  over  a 
cushion  or  bolster  placed  externally  upon  that 
surface.  The  method  consists  of  the  flattening 
and  closure  of  the  vessel  against  the  walls  of  the 
wound,  or  against  the  intervening  tissues,  by  a 
kind  of  thread-compress  or  filopressure.  In  it 
the  artery  is  thus  secured  by  a  semicircle  of  thread, 
whilst  in  deligation  it  is  secured  by  a  complete 
circle  of  it. 

The  thread-compress,  when  used  with  iron  or 
silver  wire  thread,  involves  the  principle  of  the 
metallic  compression  of  bleeding  arteries  ;  but  the 
thread-compress  itself  has  long  been  employed  in 
surgery  with  silk,  flax,  or  organic  threads.  Acu- 
pressure is  new  and  original,  as  far  as  I  know,  in 
its  action  and  application.  The  closure  of  arteiies, 
however,  by  the  thread-compress  is  a  form  of 
heemostatics  which  was  described  and  employed 
by  many  of  the  older  surgeons  ;  though,  till  lately 
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it  liad  become  in  a  great  measure  discarded  i 
practice. 

The  earliest  notice  which  I  have  happened  to 
meet  with  of  this  mode  of  arresting  aurgical 
bleeding,  is  contained  in  the  "Compendiiun 
Cliirurgise,"  of  Marianus  Sanctus,  a  NeapoUtan 
practitioner,  who  published  the  work  named  in 
1543.  When  treating  of  htemorrhages  iixtm  in- 
cised and  other  wounds,  he  makes  the  following 
explicit  statement  regarding  his  use  of  the  thread- 
compress  in  the  occlusion  of  bleeding  vessels : — 
"  I  have  transfixed  the  lip  of  a  wound  above  from 
one  side  with  a  needle,  down  to  the  cut  vein, 
which  I  left  untouched  by  the  needle.  I  then 
conveyed  the  same  needle  under  the  vein  to  the 
other  side,  and  transfixed  the  lip  again  from 
below  upwards.  In  this  way  we  formed  a  noose 
on  the  cut  vein,  and,  by  firmly  tying  the  ends, 
bound  the  vein  and  the  lip  together."' 

Ten  years  later,  another  celebrated  Neapolitan 
surgeon,  Alphonsiua  Ferrius,  physician  to  Pope 

'  Sanctut. — See  hia  "  Coinpentlium  Chirargias"  in  Qeunei's 

"Striptores  Vctetes,"  ji.  ICl. 
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Paul  III.,  published  a  work  on 
gunshot  and  other  woimda,  in 
which  he  describes  the  same 
method.  In  speaking  of  the  cure 
of  external  wounds  :  "  First  and 
principally,"  says  hCj  "  is  the 
escape  of  blood  to  be  stayed,  lest 
with  the  blood  which  ia  the 
treasure  of  life,  life  itself  fly." 
After  recommending,  as  heemos- 
tatics  for  this  purpose,  some  medi  - 
cinal  and  caustic,  etc,  applic;i- 
tions.  Fern  goes  on  to  observe  :■ — - 
"  If  these  remedies  are  defeated 
by  the  blood,  we  must  resort  to 
snaring  (ad  illaqueationem)  of 
the  vein  or  artery.  It  ia  per- 
formed in  the  following  man- 
ner : — Let  there  be,  for  example, 
a  transverse  wound  in  the  wrist 
of  the  hand.    Then  three  or  four 

.  Fig.  24.  Needle  of 

nngera  above  the  jomt,  the  artery     Feniua  for  the  appij. 

,  ,  cation  of  the  threid- 

or  vein  is  to  be  caught  up  with     compress. 
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a  needle.  The  needle  should  be  made  of  uon^.  ] 
half  a  palm  long,  square,  with  blunted  sides,  that 
it  may  not  cut  in  passing  through,  and  stndght, 
except  near  the  point,  where  it  ought  to  be  curved 
and  bcut  back  towards  the  eye.  With  the  needle 
accordingly  carrying  a  double  thread,  let  the  vein 
only  or  the  artery  be  caught  In  this,  a  knowledge 
of  anatomy  will  be  of  much  service.  Then,  with 
the  two  ends  of  the  thread,  it  [the  vessel]  is 
to  be  embraced  from  above  tightly,  but  yet  not 
too  painfully,  [over]  a  cushion  formed  of  many 
folds,  or  [over]  several  cushions,  laid  the  one  upon 
the  other,  and  not  to  be  let  go  till  yon  think  the 
vein  or  artery  conglutinated."^    To  this  account 

'  Fcm'ui. — "  Hoc  inoilo  fit.  Sit,  eiemjili  gratia,  traoBveraum 
vulnus  iu  rasceti  manua,  hiio  supra  ejus  juncturara  tribne  nut 
quatcmifl  iligitia  vena  vel  arteria  acu  deprehendenda  eat.  Qute  saub 
itcuii  ferrea  sit,  longaEemijialiiiun],  tuin  retueia  lat«ribus  quadrata 
ne  in  tranaeundo  iiiterculat,  ac  recta  niai  propfa  cuspidem,  quft 
parte  fulcatam  ac  retortaiu  ad  bnsia  fuiamea  esse  oportet.  E& 
itaque  duplex  filum  ducente  vena  aohim  aive  arteria  prehendatur. 
In  qao  plurimutn  Jiiverit  asntomica  cognitio,  deinde  duobua  hine- 
iade  fili  capitibua  piilvinum  plurimA  duplicatione  constantem, 
Beu  plurea  alteram  alleri  inipoaitoa  supernfe  ac  strictim  non  nitnio 
tamen  cum  dolore  comprehcndendum  eat,  nee  dimittondum  unquam 
dum  vensB  vel  attend  con(?lutinaiiuuoin  faclotn  ciistimes." — (See 
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of  the  thread-compreds  Ferriua  adds  a  figure  of  the 
formidable  needle  which  ]ie  employed  in  making 
the  thread -compress.  This  needle  is  copied  in  a 
shortened  form  in  Fig.  24. 

Eleven  years  after  the  date  of  Fern's  work, 
or  in  1564,  Ambrose  Par*5  published  his  account 
of  the  ligature  of  arteries  in  amputations,  and  he 
describes  as  his  second  mode  of  sirrestiug  bcemor- 
rbage  by  threads  instead  of  caustics,  the  same 
compression  of  the  bleeding  vessel  against  the 
sides  or  flaps  of  the  wound,  and  the  tying  of  the 
threads  over  a  bolster  placed  upon  the  external 
skin.  In  treating  of  the  hfemorrhage  following 
amputation,  Pare  first  describes,  in  one  chapter, 
"  How  to  stanch  the  bleeding  when  the  member  is 
taken  off."  This  chapter  we  have  cited  in  full  at 
page  190,  etc.  It  includes  bis  account  of  securing 
the  blood-vessels  by  artery-forceps  and  ligature. 
He  has  next  a  short  chapter  on  "  How,  after  the 
blood  is  stanched,  you  must  dresse  the  wounded 
member,"  and  then  comes  the  chapter  with  this 

hig  work — "  De  Sclopetornm  Mve  Archibiisonim  Vutneribna,"  lib. 
ii.,  cnp.  v.,  and  in  Gcssner'B  "  Scriptores  Veterei,"  p.  294.) 
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title,  "  How  you  must  stoppe  the  bleeding  if  any 
of  the  bouud  up  vessels  chance  to  get  loose." 
This  last  chapter  contains   his    account  of  the  ■ 
thread-compress  and  ita  uses  : — 

"The  bueinesse  hitherto  being  performed,  as 
we  said,  if,  peradventure,  it  happen  that  any" 
bandage  of  any  of  the  vessels  be  unloosed,  then 
must  you  againc  binde  the  member  with  that 
kinde  of  ligature  which  you  did  before  the  ampu- 
tation thereof  Or  else,  which  is  better,  more 
easily,  and  Icsse  paincfull :  Let  your  servant,  taking 
hold  of  the  member  with  both  hia  hands,  pressing 
his  fingers  strait,  stoppe  the  passage  of  the  lotsed 
vessell,  for  so  hee  may  stanch  the  bleeding."  Par6 
goes  on  to  tell  us  how  the  hsemon-hage  may  be 
arrested  by  eompresaing  the  artery  against  the  side 
or  flap,  and  to  accomplish  this  purpose,  he  uses  a 
long  needle  to  make  the  semicircle  of  the  closed 
vessel,  first  passing  in  thia  needle  from  the  cu- 
taneous surface  to  the  inner  side  of  the  bleeding 
point,  and  then  back  again  from  this  point  to  the 
cutaneous  surface.  To  use  again  his  own  words — 
"  Let  the  Worke-Master,"  says  he,  "  take  a  needle 
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some  foure  fingers  long,  square,  and  having  sharpe 
edges,  drawing  after  it  a  three  or  foure  doubled 
strong  thred.  With  this  let  him  binde  the 
vessel  after  the  following  manner.  Let  him 
thrust  his  needle  on  the  outside  into  the  flesh, 
some  halfe  fingers  breadth  from  the  loosed  vcssell 
untill  he  come  to  the  end  thereof ;  then  let  him 
put  it  about  it,  and  bring  it  backc  againe,  but 
80  that  there  be  no  more  than  the  space  of  a 
fingers  bredth  betweene  the  going  in  and  comming 
forth  of  the  needle.  In  this  space  let  him  put  a 
linnen  ragge  three  or  foure  times  doubled,  and 
thereupon  binde  somewhat  straite  the  two  ends  of 
the  thred  together.  For  so  he  shall  hinder  the 
knot  from  hurting  the  flesh  which  lyes  under  it 
in  the  bindings,  and  also  adde  strength  thereto. 
For  80  the  bound-up  orifice  of  the  vessell  will,  in 
short  space,  be  agglutinated  to  the  adjoyning 
flesh,  and  that  so  firmely,  that  there  hath  never 
beene  seene  any  one  drop  of  blood  to  have  flowed 
from  a  vessell  so  bound  up.  But  if  the  blood, 
which  flowes  forth,  proceede  from  any  small  ves- 
sel], you  must  not  use  this  suture  and  ligature. 
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nor  make  any  such  great  matter  thereof;  for  it  I 
will  quickly  be  stanched  by  the  only  application  1 
of  astringents  presently  to  be  mentioned."^ 

In  his  "  Chirurgie  Franjoise,"  published  in 
1594,  Jacques  Gruillcmeau,  the  pupil  of  Par^ 
describes  at  length  Park's  mode  of  securing  the 
vessels  in  amputation  with  the  thread- compress. 
He  details  the  mode  of  encircling  the  vessel  by 
the  single  large  and  long  needle,  passed  first  from 
without  inwards,  and  then  from  within  outwards 
to  the  surface  of  the  skin.  He  uses,  in  this  ac- 
count, nearly  the  same  terms  as  Par6  himself  does. 
The  cutaneous  bolster,  over  which  the  threads  arc 
tied,  should,  he  states,  be  a  small  compress  made 
of  several  folds,  and  of  the  size  of  the  little  fiuger. 
This  bolster,  he  observes,  saves  the  patient  from 
pain,  and  prevents  the  knot  irritating  and  cutting 
the  skin.  Guillemeau  conceived  that  this  special 
mode  of  securing  bleeding  ai'teries  in  amputa- 
tions, should  be  chiefly  had  recourse  to  in  instances 
1  Amiroit  Pari. — See  his  ■'  Workes,"  p.  460,  Mr.  Soutb,  in 
his  wtcellent  transklion  of  Cheliua'  "  Syelcm  of  Surgery,"  Lon- 
Uon,  1847,  has  citracteil  and  given  in  full  Pari*'a  own  account 
of  the  thread -compress. — {See  that  work,  vol.  L  p.  321.) 
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where  the  cut  artery  was  strongly  retracted,  and 
could  not  be  laid  hold  of  by  the  crow-bill  forceps;' 
or  where  it  happened  that  tlie  circular  ligature  of 
the  vessel  was  insufficient  or  slipped,  and  in  doing 
so  gave  rise  to  a  new  flux  of  blood.  He  advises 
recourse  to  it  if  either  of  these  accidents  happen 
to  the  surgeon  when  he  is  taken  by  surprise  and 
unprovided  with  cauteries  to  stem  the  bleeding. 
Guillemeau  gives  a  sketch  illustrating  the  mode  of 
applying  the  thread-compress  iu  amputation  of 
the  forearm.  This  sketch  is  reproduced  in  wood- 
cut, Fig.  26.  Besides  sho^-ing  the  needle  used, 
and  the  thread  passed  by  it,  he  gives  in  his  dia- 

'  Application  of  erme^iU  or  arUrif-foTerpi  of  Pari  and 
OuSUmeaiL — The  npplicalioD  of  these  forceps  to  the  Beitore  of  a 
bleeding  Tcssel,  in  a  case  of  amputation  of  the  Ic^  ix  given  by 


OaHlemean  in  n  figure,  of  which  woodcut  Fig.  25  i«  a  copy. 
In  it  it  may  be  observed  the  crow-bill  forcepa  of  Pari  ii  here  im- 
proved by  a  upring  [ilaced  between  the  handlw. 
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gram  a  small  figure  of  the  cutaneous  bolster  orl 
compress.     GuiUeraeau    states  that   the  thread- 
comproaS)  when  dexterously  practised,  is  very  sure  J 


26.  Application  of  filoprtsBure  after  amputation  of  llie  fot^ami  l 
b,  the  cutoDcouB  pad  or  bolater.     (From  Guillemwu.) 


in  its  effects ;  and  he  adds  that,  besides  being 
applicable,  under  the  circumstances  alluded  to  in 
amputations,  it  may  also  reaiUly  be  made  use  of 
in  bremoirhages  in  all  parts  of  the  body,  or  in 
great  wounds  of  the  thigh,  leg,  or  throat' 

Some  foreign  authors,  as  M.  Thevenin,'  aui^on 
to  Kinof  Louis  XIV.,  and  Ficnus,'  Professor  of 


'   OuiUemeau. — See  hU  "Cliimrgie  Fran9oi9e,"  pp.  108,100, 
and  tlLe  diagraiua  at  p.  1 5. 

'  Tkfvenin — See  his  "  (Euvrch  wmlennnt  un  Traiti  dai  OpA- 
rationa  de  Chirurgie,"  etc.,  Paric,  1658,  p.  4B. 

'  /"«■«(«.— See  his  "  IJbri  Chinirgici,"  Frankfort,  1640,  ( 
Undon  edition  of  1733,  p.  IGl. 
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Medicine  in  Louvain,  have  iu  their  works  repeated 
the  account,  as  given  by  Par^  and  Guillemeau, 
of  the  plan  of  compressing  the  arteries  in  ampu- 
tation, by  a  semicircle  instead  of  a  circle  of  thread, 
but  without  adding  any  additional  auggeations. 
Indeed  the  next  author  who  makes  any  step  de- 
serving of  notice  in  the  employment  of  the  thread- 
compress  is  M.  Dionis,  at  the  beginning  of  the 
last  century.  Instead  of  employing,  like  his  pre- 
decessors, a  single  long  needle  to  envelop  the 
artery,  this  celebrated  surgeon  used  for  this  pur- 
pose two  needles,  one  of  which  was  to  be  fixed  to 
either  end  of  a  single  thread,  as  represented  in 
the  little  diagram  which  he  gives  of  it  in  his 
plate  of  instruments  required  for  amputation,  and 
which  ia  copied  on  a  larger  scale  in  the  woodcut 
(Fig.  27),  with  the  cutaneous  cushion  or  bolster 
(i)  upon  which  the  threads  were  to  be  tied  exter- 
nally. In  his  chapter  on  amputations  of  the 
lower  extremities,  Dionis  observes  that  this  "  sort 
of  ligature  consists  of  two  straight  needles  threaded 
with  the  same  thread,  which  ia  well  wax'd.  One 
of  these  they  run  through  above,  and  close  to  the 


artery,  and  ^the  other   below   and  close  to  that  I 
vessel ;  then,  to  make  them  come  out  at  the  knee- 


Fig.  27.  Tlie  needles,  one  at  each  end  of  Iho  threm],  for  filopressnrp, 
with  the  fonn  of  bolster  (ft)  on  whidi  tho  IhrfaiU  were  tied  ox- 
tenully.    (From  Dionia.) 

pan  (jarret)  two  fingers  breadth  above  the  inci- 
sion which  has  been  made,  and  a  half  finger's 
breadth  distant  from  each  other.  They  tie  the  two 
ends  of  the  thread  one  near  the  other  on  a  small 
bolster,  in 'such  manner  that  the  vessels  are  clos'd 
by  the  noose  made  by  the  thread,  and  the  blood 
certainly  stop!  We  are  withal  to  take  care  the 
noose  of  the  thread  don't  take  hold  of  the  nerve 
which  is  cut,  which  by  being  30  tightly  drawn 
together  would  occasion  convulsive  motions  and  a 
palpitation  of  the  heart,  which  would  very  sen- 
sibly afflict  the  patient"' 

'  rionie. — See   hia    "  Course   of   Chirurgiciil   OiR'mliunf," 
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The  celebrated  French  surgeou  M.  Autoine 
Louis,  in  his  "  Memoir  on  the  Amputation  of  the 
larger  Extremities,"  quotes  the  authority  of  Pare, 
Guillemeau,  and  Dionis,  in  regard  to  the  arrest* 
ment  of  hsemorrhage  by  this  lateral  compression 
of  the  bleeding  Tessel,  and  adds,  "  It  appears  that 
this  method  is  very  useful  in  some  respects ;  by 
means  hereof  the  vessel  might  be  closed  or  un- 
stopped at  one's  pleasure,  according  to  the  present 
circimistances — an  advantage  which  we  do  not 
meet  with  in  our  manner  of  tj-ing,  because  wc 
make  a  double  knot  which  is  hid  in  the  flesh  that 
surrounds  the  vessel.  On  the  contrary,  in  the 
method  wc  are  now  speaking  of,  the  knot  is  on  the 
outside  of  the  wound,  and  made  with  a  bow,  which 
may  be  slackened  or  drawn  tight  as  shall  be  judged 
most  convenient,  so  that  here  we  run  no  risk  of 
strangulating  the  parts,  as  in  the  manner  of  tying 
practised  by  the  modems."' 

409  ;  or  French  edit,  BitibmIb,  1708,  p.  509.  Dionis'  method  of 
uam);  lilopTessure  or  tlie  lb  read-compress  ia  quoted  at  length  in 
Dr.  Thomson's  "  Lectures  on  Inflamtnntion,"  pp.  273-278,  etc 

'  Loais. — See  the  "  Memoiros  de  VAcadimie  Bojale  de  Chirar- 
gie,"  torn.  ii.  p.  397  ;  orNeale's  Eiiylieh  tranaUlign,  vol.  iiL  p.  63. 


324  THEE-VD-COMPEESS   DESCRIBED 

Most  of  the  English  surgeons  who  have  men- 
tioned  the   thread-compress  in  their  works — aa  | 
Lowe/  Wiseman,^  Read/  etc. — speak  of  it  chiefly  ] 
aa  applicable  to  the  suppression  of  liEemorrhage  in  i 
cases  of  amputation  ;  but  O'HaUoran  has  described  i 
It,  like  Ferri,  GuiUemeau,  and  Heister,  as  suitable 
to  some  other  sm-gical  opcrationa^and  specially  to  1 
compressing  the  tubes  of  the  arteries  in  wounds 
of  the  vessels  of  the  wrist  and  palm.     In  incised 
wounds  of  the  arm  or  thigh,  in  which  the  brachial 
or  femoral  artery  is  woimded,  he  recommends  the 
tourniquet  to  be  first  applied,  and  then,  he  con- 
tinues, "  with  the  largest  convex  needle,  armed 
with  BIX  or  eight  threads,  made  flat  and  smooth 
with  wax,  I  would  pierce  the  skin  about  an  inch 

'  Lome. — "  A  Discourse  of  the  Whole  Art  of  Chyrurgerie," 
p.  93.  Lowe  recommends  the  thrcnd-compresa  nfter  amputa- 
tions, if  the  ordinary  ligature  "  elippe  aa  oft  it  happeneth." 

•  Witentan. — ^"  Sereral  Chinirgicall  TreatiscB,"  p.  453,  Ho 
conuders  tho  tbreod-compresB  "  a  more  eosic  and  sure  way  of 
deligation,"  than  taking  hold  of  the  vessels  with  a  forceps,  and 
tjring  a  thread  around  them. 

'  Jiead.—"  Chirurgicorum  Comes  :  or  the  Whole  Practice  of 
Chirargery.  Began  liy  the  Learned  Dr.  Rend  ;  Continued  and 
Ooinpleted  by  a  Member  of  the  College  of  Physicians  in  London," 
p.  610. 
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above  the  wound,  and  near  tlic  same  distance  from 
the  beat  of  the  arterj',  at  one  aide;  pass  under 
the  artery,  and  push  the  pomt  of  the  needle  out 
at  about  half  an  inch  distance  at  the  other  side  of 
the  artery.  The  threads  ,bcing  tUna  passed,  and 
comprehending  the  artery  and  surrounding  fat 
and  muscular  flesh,  let  a  small  roller  of  fine  linen, 
not  made  up  hard,  be  placed  over  the  artery,  and 
on  this  let  the  ligature  be  made  ;  not  very  tight* 
but  rather  moderately  so  ;  aa  the  swelling  of  the 
confiued  corpus  adqjosum  and  flesh  will  soon 
sufficiently  compress  the  vessel  so  as  efiectually 
to  prevent  bleeding.'"  In  illustration  of  these 
remarks,  let  me  cite  two  illustrative  cases  which 
O'Halloran  gives. 


Case  XS.YII.— Division  of  the  Radial  Artery. 
— -A  patient  received  a  considerable  woimd  of  the 
wiist  from  a  broken  pane  of  glass.  The  radial 
artery  was  cut  through,  witli  some  smaller  rami- 
fications, and  bled  very  freely.  The  vessels  were 
ligatured ;  the  hiemorrhage  ceased,  and  in  seven 

I  ffHiilloraa. — See  liia  "  Complete  Treatiae  oa  OuigreiiB  and 

S|Oiiictilui',"  etc.,  p.  156,  */'/■ 
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(laya  the  ligature  dropped  off.  Three  weeks  after 
the  accident,  upon  a  very  violent  effort  being 
made,  the  mdial  arteiy  again  ejected  blood  with 
great  impetuosity.  A  compress  was  applied  with 
apparent  success.  But  about  five  days  subse- 
quently a  fresh  hsemorrhage  came  on,  which  was 
again  mastei-ed.  It  twice  recurred  again  within 
two  or  three  days,  and  so  violently  that  "  ampu- 
tation became  seriously  thought  of."  Within 
twenty-four  hours  the  bleeding  again  returned, 
and  then  O'Halioran,  as  a  last  resource,  passed  a 
convex  needle,  armed  with  three  threads,  about 
three-fourths  of  an  inch  higher  up  than  the  gaping 
orifice  of  the  artery,  and  some  distance  from  that 
vessel ;  pierced  the  akin  and  fat^  conveyed  his 
needle  under  it  and  again  out  at  the  other  side  of 
the  artery,  put  some  lint  between  the  spaces  of 
the  wound  over  the  artery,  and  on  this  made  a 
pretty  tight  ligature.  "  All  bleeding  immediately 
ceased,  the  orifice  of  the  ai-teiy  soon  healed,  the 
skin  became  fixm  over  this  part ;  in  about  a  fort- 
night after  the  ligature  cast  off,  and  he  now  has 
the  use  of  that  hand  as  firm  as  the  other.'" 


'  Thnml-comproi  in  imutuIi  of  the  arteria  of  i/tt  teritL — Mr 
John  Bell  quotes  Mr.  Wliitc  a»  liuvuig  used  it  aa  well  u  O'Halla- 
ran;  and  in  all  probabilit;alsoM.Deauhanips;  but  M.  Descluunps's 
account  ia  conftieed  and  luicertaui. — (See  Bell's  "  Principles  of 
Soigeiy,"  TuL  f.  p.  43S.)   Mr.  Bell  Btutca  (p.  1S9)  that  the  thtead- 
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O'Halloran  gives  a  case  of  wound  of  the  tem- 
poral artery  in  which  he  used  the  same  plan. 

Case  XXVlll.— Thread- Compress  applied  to 
the  Temporal  Artery. — A  man,  from  stones  falling 
on  him,  received  a  considerable  wound  and  frac- 
ture of  the  left  paiietal  bone.  Mr.  O'Halloran 
extracted  some  pieces  of  the  skull  which  tore 
through  the  dura  and  pia  mater.  The  temporal 
artery  bled  with  gi-eat  force.  Strong  compression 
was  applied  to  it  by  means  of  a  pad  of  lint  and  a 
capeUine  bandage.  In  half  an  hour  the  blood 
forced  through  the  compress  and  flowed  very 
copiously.  After  removing  the  bandages,  and 
finding  every  other  method  useless,  Mr.  O'Halloran 
took  a  small  convex  needle  double- threaded,  and 
pierced  mth  it  the  skin  on  one  side  of  the  artery, 
then  passed  its  point  under  the  vessel,  and  again 
outwards  through  the  skin  on  the  other  side  of 
the  artery.     He  then  placed  some  loose  unformed 

conjpreM  was  employed  "  even  by  the  ArabisnH."    I  have  not 

found  itny  allusion  to  it  in  the  translatioiu  of  Arabian  anthors  ; 
and  I  believe  the  practice  to  be  Italian  in  its  origin  and  not 
Arabian.  In  the  "  Oozetta  Medica"  of  Milan,  for  NoTembcr 
1844,  a  modem  Italian  surgeon — Dr.  Pagani — proposes  to  apply 
the  tbread-coinpreas— tied  upon  an  external  cylinder  or  bolster 
of  cloth — to  the  obliteration  and  cure  of  varicoae  veiiiB  of  the 
uperraatic  cont,  leg,  etc 
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lint  over  the  artery,  and  made  Ma  ligature  pretiy 
tight  over  it  "  All  fear,"  he  adds,  "  of  bleeding 
from  that  moment  ceased," 

Par6  gives  an  analogoua  case  of  the  wound  of  an 
artery  in  the  temporal  region  produced  by  a  fall, 
"  from  whence  issued  forth  blood  with  great  impetu- 
osity. I  tooke,"  he  adds, "  a  needle  and  thread,  and 
tyed  the  arterie,  and  it  bled  no  more  after  that."* 

A  thread-compreas  was  used  by  acme  surgeons 
of  the  last  century,  not  in  occluding  the  open 
mouths  of  arteries  laid  open  by  the  amputation- 
knife,  but  as  a  means  of  compressing  and  closing 
the  main  trunk  or  trunks  of  these  vessels  he/ore 
they  reached  the  surface  of  the  wound.  In 
former  days  in  some  amputations,  particularly 
those  of  the  shoulder-joint,  it  was  deemed  impos- 
sible to  compress  with  the  fingers  the  axillary  or 
the  lower  subclavian  ai-tery  with  sufficient  force 
and  certainty  to  prevent  dangerous  hjEmorrhagee, 
and  in  that  situation  the  tourniquet  could  not  be 
applied.  In  these  advanced  modem  times  the 
surgeon  removes  the  arm  at  the  shoulder-joint 

'   Pare.— See  lus  "  Workes,"  p.  1 1 37. 
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without  fear  of  any  formidable  bleeding,  for  he 
knows  he  can  readily  restrain  it  by  having  the 
subclavian  pressed  against  the  rib,  and  by  leaving 
the  structures  containing  the  large  vessels  in  the 
axilla  to  be  the  last  part  divided  in  the  operation. 
To  prevent  a  fatal  rush  of  blood  in  this  formidable 
amputation  and  quartering  of  the  body,  several 
surgeons  proposed — towards  the  middle  of  the 
last  century — to  inclose  and  occlude  the  vessels 
of  the  axilla  and  the  neighbouring  tissues,  by  in- 
cluding them  within  a  thread- compress  before 
any  incisions  whatever  were  attempted.  Garen- 
geot  gives  a  detailed  notice  of  this  application  of 
the  tbread-compress,  according  to  the  method  set 
down  by  M.  Petit,  in  the  following  terms: — 
"  That  operation,"  says  he,  "  is  very  different  from 
other  operations,  because  no  tourniquet  is  used  to 
stop  the  blood,  and  the  ligature  is  made  on  the 
vessels  before  the  flesh  is  cut."  After  raising  the 
patient's  arm,  and  feeling  the  vessels  that  run  into 
the  armpit,  "  he  takes  a  crooked  and  large  needle, 
sharp  on  both  sides,  and  threaded  with  a  fillet 
consisting  of  six  or  eight  tlui'ads.     He  conveys 


tlie  point  of  the  needle  on  the  side  of  the  armpit 
and  two  inches  from  it  He  drives  it  in  till  he 
finds  the  neck  of  the  humerus,  which  he  scrapes, 
if  I  may  so  say,  with  the  point  of  the  needle,  and 
brings  out  the  point  of  the  needle  on  the  other 
side  of  the  armpit.  .  .  The  needle  being  diiven, 
aa  I  have  just  now  said,  the  operator  lets  down 
the  arm  to  loosen  the  skin ;  afterwards  he  makes 
a  surgeon's  knot  with  the  thread,  which  he  tyes 
very  tight,  and  as  soon  as  he  has  made  that  knot 
he  sees  whether  the  blood  be  stoped  by  feeling  the 
artery  three  or  four  inches  under  the  ligature, 
and  if  he  feels  no  beating  he  makes  a  second  knot 
above  the  first  and  fastens  the  two  ends  of  the 
fillet  with  a  loop.  ^Vllen  he  has  thus  stopped  the 
stream  of  the  blood  which  ran  into  the  whole  arm, 
he  must  preserve  a  gi-eat  deal  of  the  skin,  cut 
the  flesh,  and  extirpate  the  arm."  ^ 

Dr.  E.  F.  Heister,  son  of  the  great  Gennan 
surgeon,  in  a  dissertation,  "  De  Nova  Brachiiim 

'  Qarmgeot. — See  his  "  Treatise  of  CJliimrgical  Operations," 
pp.  Ci21-6S3.     See  also  Le  Dmn's  "OpcrBtiope  in  Sui^geiy,"  by 
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Amputandi  Ratioue,"  defended  at  Helmstadt  in 
March  1739,  describes  the  compression,  in  the 
same  way,  of  the  axillaiy  artery  in  amputation 
of  the  shoulder,  and  gives  a  case  in  which  that 
operation  was  adopted  for  the  removal  of  an  arm 
which  was  irretiievably  damaged  and  ulcerated 


28,  Application  of  nwdlc  and  thread  in  filopniHuro  to  clow  tlie 
aiillar;  utory  in  mnpntation  at  the  ahoulder.     (From  Heisler.} 

over  its  surface  by  a  severe  bum.  He  gives  also 
a  sketch  of  the  patient  copied  in  the  woodcut, 
Fig.  28,  representiug  the  ulceration  extending  to 
the  neck  and  breast,  and  the  commencement  of 
the  application  of  the  thread-compress,  passing 


332 


TUltEAU-COMPRESS    IN 


a  long  ueetUe  through  the  axilla  and  behind  thff 
vessels  tliat  were  to  be  occluded.  "  I  verily  ] 
believe,"  Heister  continues,  "that  I  should  bo  ' 
advising  nothing  absurd  if,  laying  aside  the  tour- 
niquet, I  should  recommend  this  method  in  most 
amputations  of  the  arm  and  forearm."  And  he 
afterwards  remarks,  "If  we  consider  this  opera-  ■ 
tion  [of  the  thi'ead-compress]  attentively,  it  is 
apparent  that  it  is  applicable  more  widely  than 
in  amputation  alone.  For  in  various  wounds  of 
the  brachial  artery,  where  the  bone  is  severely 
injui-ed,  this  perforation  of  the  arm  by  means  of 
a  large  needle,  and  the  constiiction  of  the  arteiy 
by  the  thread,  wiU  furnish  a  remedy  for  restraining 
the  flow  of  blood,  at  once  safe,  certain,  and  speedy. 
...  In  fine,"  he  observes,  "  I  do  not  hesitate  to 
affirm  that  in  aneurisms  themselves,  whether 
false  or  true,  situated  about  the  upper  part  of  the 
brachial  artery,  this  method  of  cure  offers  singular 
advantages."  "Sometimes,"  Heister  further  re- 
marks, "  from  various  causes,  an  artery  sloughs  in 
wounds  and  aneurisms,  as  several  authors  have 
noticed,  and  as  has  been  observed  by  my  father 
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also.  In  this  case,  though  the  artery  be  tied,  it  is 
easily  torn  across  by  the  titread,  or  broken  through 
by  the  force  of  the  blood,  and  hence  dangerous,  and, 
by  and  by,  fatal  loss  of  blood  follows^ — an  accident 
that  in  our  method  of  proceeding  is  scarcely  to  be 
dreaded."  And,  "  our  method  commends  itself 
extremely,  both  on  account  of  ita  simplicity — 
becatise  fewer  instruments  are  required— and  on 
accoimt  of  its  rapidity."  "  The  same  expedients," 
he  adds,  "  whose  utility  in  amputation  of  the 
arm  or  wounds  of  the  brachial  artery  I  have  set 
forth,  can  be  applied  with  happy  success  in  vari- 
ous lesions  of  the  thigh  and  of  the  femoral  arterj', 
especially  in  those  which  require  amputation." ' 


In  the  preceding  retrospect  wc  have  found  a 
aeries  of  stages  of  advance  in  the  use  and  appli- 
cation of  the  thread- com  press — (1.)  Santi  applied 
the  compress,  tying  the  knot  upon  the  xmpro- 
tected  skin  ;  {2.)  Ferri  introduced  the  use  of  the 
bolster  or  cushion  to  tie  the  threads  upon ;  (3.) 
I  HtiiUir. — See  Hallei'a  "  Dispntationes  Cliinirgica.',"  toiu.  v. 

1>.  224,  iqq. 
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These  authors  used  a  thread- compreBS  in  common 
incised  wounds,  but  Pare  applied  it  to  amputa- 
tion-wounds ;  (4.)  Up  to  the  time  of  Dionia  the 
thread  was  introduced  by  the  use  of  one  long 
needle,  which  was  passed  twice  in  order  to  sur- 
round the  vessel — namely,  first  from  without  in- 
wards, and  then  from  within  outwards  ;  but  Dionis 
expedited  the  process  by  using  two  needles — ap- 
plying one  to  each  end  of  the  thread,  and  passing 
both  from  the  internal  surface  of  the  wound  to 
the  cutaneous  surface  of  the  flap. 

Wheu  studying  in  1859  the  effects  of  the 
circular  ligature  of  vessels  now  commonly  used 
by  surgeons,  and  considering  the  means  by  which 
it  was  possible  to  avoid  strangulating  and  slough 
ing  the  tied  point  of  the  artery,  I  had  repeatedly 
occasion  to  look  at  the  action  and  effects  of  the 
thread-compress  as  described  by  Pare,  Dionis,  and 
others.  But  I  was  led  to  believe  that  it  had  been 
found  objectionable  in  practice  from  its  having 
fallen  into  entire  disuse,  and  I  spoke  only  of  acu- 
pressure in  my  first  communication  on  this  subject 
to  the  Eoyal  Society  of  Edinburgh  in  December 
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1859.  Within  a  few  weeks  after  that  communi- 
cation was  published,  Mr.  Hilliard,  an  ingenious 
instrument- maker  of  Glasgow — evidently  unaware 
of  all  previous  mitings  in  the  matter — sent  mo  a 
model  and  explanation  of  the  thread-compress  by 
which  the  plan  of  Dionis — as  consisting  of  the 
simultaneoua  use  of  two  needles — was  exactly 
followed— being  modified  only  by  the  substitution 
of  a  thread  of  iron-wire  instead  of  a  thread  of 
hemp  or  sUk.  The  mere  material,  of  course,  of 
which  the  thread  is  made  may  modify  the  safety 
of  the  operation,  but  it  does  not  alter  the  charac- 
ter of  the  operation  itself.  Some  months  after- 
wards, Mr.  Dix  of  Hull,  to  whom  Mr.  HiUiard' 
had  also  sent  his  model  and  proposal,  put  the 
plan  in  practice  in  three  cases  of  amputation  of 
the  finger,  foot,  and  thigh,  in  a  case  of  removal 
of  the  testicle,  and  in  another  of  removal  of  the 
mamma;  and,  in  January  1863,  he  read  before 
the  Mcdieo-Chirurgical  Society  of  London,  a  very 
ingenious  and  able  paper  on  the  subject,  which 

'  Hilliard. — See  the  "  Medical  Tunes  "  for  7tli  February  ttnd 
7Ui  March  l8Ca. 
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baa  been  publiahed  in  the  "  Edinburgh  Medical  I 
Journal"  for  September  1864.     Mr.  Dix  speaks  1 
of  tbe  method  under  the  name  of  the  "  wire-  j 
compress,"  and  he  dcscriliea  the  application  and  I 
removal  of  the  apparatus  in  the  following  terms  : —  I 
"  Take  a  piece  of  surgical  wire  six  or  eight  I 
inches  long,  and  thread  each  end  thereof  upon  a  I 
straight  needle.     Seize  the  bleeding  mouth  of  the  i 
artery  with  forceps,  and  pass  one  of  the  aforesaid  I 
needles  close  on  each  side  of  the  artery  about  ] 
a  line  above  the  points  of  the  forceps,  directly  ] 
down  through  the  substance  of  the  flap,  so  that 
they  emerge  at  the  cuticular  surface,  about  half 
an   inch  distant  from  each  other.     Draw  them  ' 
both  through  together  till  the  curve  of  the  wire  i 
compresses   the  vessel  on  the  fa^e  of  the  flap. 
Now  get  rid  of  the  needles  by  clipping  through 
the  wire  close  above  their  eyea,  also  detach  the 
artery-forceps.     Place  a  piece  of  cork,  cut  for  the  , 
occasion,  upon  the  skin,  between  the  points  of  I 
exit  of  the  wire,  and  over  this  twist  the  wire  i 
tighter  and  tighter  until  the  bleeding  is  arrested.  I 
Lastly,  cut  off  the  superfluous  wire.     All  whiA  \ 
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a  done  mucb  quicker  than  doacribed.  Itepeat  tliU 
jiroce39  upon  as  many  vessels  as  require  it.  Two 
arteries  lying  near  together  may  be  embraced  by 
one  wire,  and,  as  I  have  said,  the  veins  may  be 
included  or  excluded  at  will.  The  wire  should 
be  either  silver — or,  what  is  much  cheaper  and 
equally  manageable — the  finest  and  softest  passive 
iron.  .  .  Special  care  is  necessary  in  threading  the 
wire  that  it  be  kept  perfectly  free  from  all  kinking 
or  twisting.  The  forceps  arc  used,  not  to  draw  out 
the  artery  as  when  a  ligature  hiia  to  be  applied — 
this,  indeed,  is  to  be  particularly  avoided — but 
merely  as  a  guide  to  mark  the  exact  position  and 
course  of  the  vessel.  The  cork  is  necessary  to 
protect  the  skin  from  the  pressure  of  the  wire." 
Mr.  Dix's  directions  for  the  withdrawal  of  the 
wire  are  as  follows: — "  Clip  the  wire  close  to  the 
edge  of  the  piece  of  cork,  and  straighten  out  the 
curve  it  has  necessarily  formed  at  its  exit  from 
the  skin.  Remove  the  cork,  and  apply  instead  the 
tip  of  one  finger,  with  which  press  firmly  upon  the 
flap,  making  traction  gently  and  gradually  upon 
the  other  eud  of  the  wire.     In  this  way  it  comes 
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out  with  great  fiicUity ;  but  if  this  were  roughly  and 
harshly  done  it  might  break  up  the  adhesion  which 
we  suppose  has  taken  place  between  the  surfaces  of 
the  flaps,  and  it  ia  quite  possible  that  a  kink  in  the' 
wire  might  lacerate  the  artery  in  passing  over  it"' 
In  consequence  of  my  published  observations 
on  acupressure,  the  eminent  Berlin  surgeon  Pro-  - 
fessor  Langenbeck  had  his  attention  directed  to 
the  evils  of  the  circular  deligation  of  arteries,  and 
cndeavoiured  to  overcome  them  by  using  a  thread- 
compress  exactly  of  the  kind  recommended  by 
Dionis  and  latterlj'  by  Sir.  Dix :  —  passing  it, 
namely,  semicircularly  round  the  bleeding  ves- 
sel by  two  needles  attached  one  to  each  end  of 
a  common  thread.  He  used  iron-wire  as  hia 
compressing  agent  An  account  of  a  series  of 
amputations  in  which  Langenbeck  employed  the 
thread-compress,  has  been  given  by  Dr.  Carl , 
Martin,  in  an  able  and  interesting  dissertation, 
entitled,    "  Ansa  Fill  Metallici,  Nova  Methodus    ' 


'  Ur.  Oil'*  mtihod  of  application,  tie. — See  the  "  Uedical 
Titans  Olid  Gowtte"  fi<r  24th  Juiitiiiry  1863,  p.  S4 ;  and  the   J 
'  EilJiilmrgli  Medical  Joiii-nnI,"  Septi-iiiher  I86'l,  [i.  214. 
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HjemoBtatica,"  defended  before  the  University  of 
Berlin  on  the  10th  October  1861.  The  title  of 
Dr.  Martin's  thesis  indicates  that  the  previous 
use  of  the  thread-compress  by  the  older  surgeons 
had  altogether  apparently  escaped  his  notice. 

Dr.  Martin  appends  some  diagrams,  illustra- 
tive of  the  application  and  action  of  the  thread- 
compress.  One  of  these 
diagrams,  copied  in  the 
woodcut,  Fig.  29,  repre- 
sents a  longitudinal  sec- 
tion of  an  amputation- 
flap,  with  a  thread-com- 
press and  cutaneous  pad 
applied,  so  as  to  com- 
press the  tube  of  the 
artery  passing  through 
it.  Another  of  his  diagrams,  copied  in  woodcut, 
Fig,  30,  shows,  in  the  form  of  a  scheme,  a  trans- 
verse section  of  the  leg  after  amputation,  with  four 
arteries  secured  by  four  thread-compresses.  This 
last  scheme  represents  the  several  arteries,  and  the 
mode  of  securing  them  by  a  thread-compress,  a.s 


Fig.  29.  Longitudinal  at 

ampututioti'ftBp,  Bhowing  on 
arUry  traversing  it  (o),  Becorwl 
bj  a  thnad-compresi  (e),  viil 
litid  npoD  a  cntajieouB  bolster 
{by     (From  Martin.) 
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actually  practised  in  oue  of  Lis  cases  by  Professor 
Laugcnbeck,     His  experience,  however,  with  the 


Pig.  SO.  Transrerse  scctioii  of  a  tmbdI  anpuUtion-Btiuap  twlaw  the 
knoe,  diowing  four  vessels  secured  bj  four  tlireod'ComprMsea 
(a,  b,  c,  uid  ri).   F,  aettjon  of  the  fibnla ;  T,  of  the  tibia.   {Martin. ) 

thread-compress,  in  several  amputations,  was  not 
such  as  to  induce  him  to  continue  it.  Out  of 
five  cases  recorded  by  Dr.  Martin — namely,  three 
amputations  of  the  thigh,  and  two  of  the  leg — 
in  which  the  thread-compress  was  used,  three  of 
the  patients  died,  and  the  remaining  two  made 
tedious  recoveries.  It  is  but  right  to  add,  that 
in  these  operations  Professor  Langcnbeck  usually 
tied  the    smaller  arteries  with  circular  ligatures 


LANGEXBECK'S    EXPERIENCE. 


V 

^P  of  iron-thread  ;  and  he  left  his  thread- compresses 

^M  on  for  an  unnecessary  length  of  time,  varying 

H  from  three  to  fourteen  days. 

^M  The  thread-compress,  besides  being  used  by 

^m  many  practitioners  for  secm'ing  the  orifices  of  the 

^1  vessels  cut  across  in  amputation  and  other  open 

^H  wounds,  has  been  employed  also  as  described  by 

^M  Ferri,  Heister,  O'Halloran,  and  others,  to  compress 

^M  and  occlude  the  tubes  of  arteries  in  their  course. 

^M  Professor  Bruns'  of  Tubingen  states  that  in 

H  1830  the  elder  Langenbeck  of  Gottingen  sue- 

^1  cessfully  closed,  with  a  thread-compress,  the  tube 

^M  of  a  temporal  artery  after   dangerous   bleeding 

V  had  recurred  for  many  days — a  procedure  which 

we  have  already  seen  adopted  by  Pare  and 
O'Halloran  in  relation  to  the  same  vessel  (See 
ante,  pp.  327  and  328.) 

During  the  present  year,  1864,  Dr.  Neudorfer 
of  Prague,  apparently  unacquainted  with  any 
previous  effort  in  the  same  direction — has  pro- 

'  Brunt. — See  his  "  Handljuch  der  PralttJBchen  Cliirurgic,"  T. 
iv.  p.  147.  See  also  Tavignof a  paper  on  the  aubciitaneciis  liga- 
ture of  siiperfidol  artKries,  in  the  "  E-taminateur  MiSdical"  for 
February  1642. 
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poaed  a  means  of  compressing  and  occluding  ' 
arterial  trunks  supplying  aneurisms  by  a  process 
to  which  he  givea  the  name  of  artery-closure 
("  Artericnclausur").'  But  Dr.  Neudorfer's  plan 
consists  of  nothing  but  the  application  of  the 
thread-compress  for  this  purpose,  and  exactly  in 
the  way  previously  described  for  the  same  indica- 
tion by  Mr.  Dix.  "With  this  view,  Mr.  X>ix  sug- 
gest'i  that  in  the  operation,  for  instance,  for  occlud- 
ing the  femoral  artery  in  popliteal  aneurism,  the 
usual  incisions  should  be  made  down  upon  the 
vessel,  and  an  ii'on  thread  passed  under  the  artery 
by  means  of  a  tubular  aneurism  needle.  The  two 
ends  of  the  passed  wire  should  be  then  threaded 
upon  two  common  needles,  which  are  subsequently 
driven  through  the  sides  of  the  wound  and 
brought  out  at  a  convenient  situation  on  either 
side,  so  aa  to  allow  them  to  be  tied  or  twisted 
upon  a  bolster  or  pad  placed  upon  the  cutaneous 
surface.  The  sides  of  the  wound  would  then  be 
brought  together  without  any  ligature  or  foreign 

'  Ntudiirfer. —  See    hia    "  Ilamlbuch    der    Kriegscliinirgie," 
p.  43.3,  fqq. 
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body  being  included  between  them,  so  as  to  have 
every  chance  of  cohering  entirely  by  primary 
union ;  while  the  wire,  removed  by  the  usual 
way  in  three  or  four  days,  would  sufficiently 
occlude  the  artery  without  ulcerating  or  slough- 
ing through  its  coats; — so  far  averting  the  mis- 
chances of  secondary  hEemon-liage.^  Dr.  Neu- 
dorfer's  method  is  in  principle  and  detail  exactly 
the  same  as  Mr.  Dix's,  and  the  only  thing  new 
in  it  is,  that  Dr.  Neudorfer  gives  the  operation 
a  new  name,  and  uses  either  iron-wire  or  silt 
thread  instead  of  iron-wire  exclusively. 

The  kind  of  pad  or  holster  employed  to  protect 
the  skin,  in  the  use  of  the  thread-compress,  is 
recommended  to  be  made  of  different  materials 
by  different  authors.  Ferri  and  Pare  used  a  piece 
of  folded  rag  or  eloth  ;  Dionis  apparently  a  pad 
of  charpie  ;  and  Mr.  Dix  a  compress  of  cork.  In 
a  communication  and  model  of  a  wire-thread  com- 
press, on  precisely  the  same  principle  as  that  of 


'  Dix. — See  hie  oljsi'rvfltious  on  this  milijcet  in  liia  paper 
in  'Cue  "  EJinburgb  Hiilital  Jounial"  fur  Sfi>[uiijl'c-r  16C4 
]..  216. 
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DioDiB,  which  I  received  from  my  friend  Dr. 
Turner  of  Keith,  that  gentleman,  not  knowing 
what  had  been  done  in  old  and  in  modem  surgciy 
in  the  matter,  suggested  a  bolster  of  india-rubber 
or  leather,  with  metal  eyeleta  fixed  in  it  for  the 
passing  of  threads,  like  those  used  for  the  lacing 
of  shoes. 

The  thread-compress  is  not  a  measure  adapted 
to  the  closure  of  all  arteries  in  all  wounds.  It  is 
scarcely  applicable  to  arteries  opening  upon  a 
vertical  wounded  surface,  aa  in  some  forms  of 
circular  amputation ;  and  it  is  quite  inapplicable 
to  vessels  lying  open  upon  the  floor  of  a  wound, 
Buch  as  we  Bce  sometimes  after  escision  of  the 
mamma  and  other  depp-seated  tumours.  In  these 
cases,  however,  acupressure,  like  the  ligature,  can 
readily  be  employed. 

The  use  of  the  wire-compress  in  any  wound 
whore  several  vessels  are  opened,  infers  the  pierc- 
ing twice  through  and  through  of  the  entire 
thickness  of  the  sides  and  flaps  of  the  wound  for 
every  artery  that  is  secured,  and  the  puckering 
up  and  displacement,  to  a  certain  extent,  of  the 
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tissues  at  the  compressed  arterial  point.     But  it 
implies  what  perhaps  is  much  more  objection- 
able— the  compression,  at  each  bleeding  point, 
of  the  whole  thickness  of  the  flap  or  side  of  the 
wound  from  that  point  to  the  opposed  surface  of 
the  skin  on  which  the  pad  is  placed.     All  the 
tissues  included  within  the  circuit  or  grasp  of 
each  compressing  thread,  from  the  surface  of  the 
wound  to  the  surface  of  the  skin,  are  at  first  com- 
pressed with  such  a  force  as  is  deemed  necessary 
to  occlude  the  tube  of  the  bleeding  artery.     A 
scheme  or  diagram.  Fig.  31,^  showing  the  effects 
of  the  application  of  the  thread-compress  to  the 
occlusion  of  a  single  vessel  in  an  amputation  of 
the  thigh,  and  the  circuit  or  area  of  compressed 
tissues  which  it  involves,  may  afford  us  some 
idea  of  the  unfavourable  effects  of  several  thread- 
compresses  upon  the  general  structures  forming 
the  flaps  of  a  wound  when  several  vessels  are 
occluded  by  the  process.     But  this  force  is  be- 

»  Scheme,  Fig,  31. — ^The  artist  has,  for  the  sake  of  iUustia- 
tioiiy  represented  the  compressed  artery  of  its  natural  dimensions, 
but  the  surrounding  tissues  and  limb  as  greatlj  reduced  in  size. 
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times  much  increased  with  the  increasing  tension  I 
and  swelling  which  are  liable  speedily  to  follow 
upon  such  systematic  compression  and  initation 


g  the  eitenaiTa  compnasing  ai 
d  thread-PompresB. 


of  the  included  parts.  And,  as  a  consequence, 
an  obstruction  of  the  capillary  circulation,  with 
cedema,  etc.,  is  apt  to  supervene,  both  iu  the  parta 
included  within  the  area  of  the  thread-compress 
and  in  the  structures  lying  immediately  beyond 
them  and  vascularly  connected  with  them.  If 
such  semi-morbid  or  morbid  conditions  arise,  the 
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process  of  natural  adhesion  between  the  sides  of 
the  wound  must  be  apt  to  be  disturbed  and  inter- 
fered with  ;  and  when  two,  four,  six,  or  more  such 
portions  of  the  flaps  or  walla  of  the  wound  are 
grasped,  compressed,  and  swollen  in  this  manner, 
these  walls  can  scarcely  be  looked  upon  as  placed 
in  the  conditions  most  favourable  to  primary  union. 
(See  Dr.  Martin's  illustrative  sketch  in  Fig.  30,  p. 
340.)  There  is,  however,  a  marked  advantage  in  the 
thread- compress  over  the  ligature  in  this  respect, 
that  tlie  compressed  arterial  tubes  are  not  physi- 
cally torn  and  strangulated  so  as  to  ulcerate  and 
alough,  as  they  always  unavoidably  are  in  the 
common  form  of  circular  deligation. 

Perhaps,  if  the  thread-compress  became  re- 
introduced into  practice,  it  might  be  so  modified 
in  its  application  as  to  avoid  that  continuous 
compression  of  tissues  between  the  inner  surface  of 
the  wound  and  the  cutaneous  sui-face  whicli  con- 
stitutes the  leading  objection  to  it.  On  the  dead 
body,  as  well  as  the  living,  I  have  used  it  as  repre- 
sented in  the  accompanying  diagram,  Fig.  32,  so 
as  to  contract,  as  far  as  possible,  the  compressed 
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portion  of  the  tissue  of  the  flap  to  the  occluded  1 
artery  and  its  more  immediate  neighbourhood.  I 
This  I  find  is  easily  effected  by  a  modification  in  I 
the  process— by  giving  the  threads,  as  they  are  \ 
passed  outwards,  a  decussating  instead  of  a  direct 


Fig.  32.  Suhome  sbamng  the  limited  compressing  in 
decuMoiing  thread -com  press, 

course.  The  modification  consists  in  passing  each 
needle,  not  directly  and  straightly  from  the  side  nf 
the  artery  to  the  surface  of  the  skin,  but  obliquely 
across  and  behind  the  artery,  so  that  the  two 
threads  decussate  each  other  in  their  coiu^e ;  and 
thus,  when  they  arc  ultimately  ndjiiatcd,  the  por- 
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tion  of  tissue  specially  compressed  is  the  artery 
itself  and  the  structures  lying  between  it  and  the 
angle  formed  by  the  threads  as  they  cross  or  inter- 
sect behind  it.  But  to  render  the  absence  of  com- 
pression of  the  more  superficial  part  still  more 
certain,  an  external  broadish  bolster  placed  upon 
the  skin,  formed  of  a  piece  of  concave  lead — such 
as  Dr.  Eozeman  recommended  in  his  so-called 
"button"  in  vesico-vaginal  fistula — would  pro- 
bably be  found  of  use.  Perforated  at  severat 
points,  so  as  to  allow  the  threads  to  pass  at  any 
two,  for  the  purpose  of  tying — broad  enough  to 
rest  at  some  distance  from  the  points  at  which  the 
threads  emerge  from  the  skin — and  with  its  lower 
or  under  surface  somewhat  concave,  it  would  con- 
tribute to  reduce  the  danger  of  compression  and 
its  efi'ects — namely,  constriction,  swelling,  osdema, 
etc  In  this  modification  of  the  thread-compress, 
the  area  of  tissue  compressed  along  with  the 
artery  is  less  in  size  than  when  any  other  process 
is  adopted  ;  and  this  is  a  matter  of  moment.  For 
we  know,  from  operations  on  hsemorrlioids,  etc., 
that  the  amount  of  force  requii'cd  to  constrict  soft 
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clastic  tissue  depends  much  upon  the  thicknesBl 
and  dimensions  of  the  included  structures,  andf 
that  when  the  inclosed  part  is  smaller  in  bulk,  e 
smaller  amount  of  constrictive  force  is  requisite. 

In  the  withdrawal  of  the  thread  compress  the 
involved  and  possibly  friable  arterial  tube  aeema 
more  liable  to  be  injured  by  the  retracting  thread 
than  when  the  needle  ia  withdrawn  in  acupressure. 
For  always,  to  a  certain  extent,  the  retracting 
thread  tuma  round,  and  presses,  during  its  with- 
drawal, upon  the  included  vessel,  somewhat  like 
a  rope  upon  a  pulley.  I  have  known  bleeding 
follow  from  this  cause,  upon  the  retraction  of  iron 
thread,  when  used  in  the  thread-compress;  and 
the  sharp  stiff  end  of  the  cut  wires  may  occasion- 
ally increase  the  chances  of  such  a  result  aa  it  is 
pulled  across  the  arterial  tube.  Perhaps  a  silk 
thread  does  not  involve  the  same  amount  of  risk. 
And  though  the  principle  of  metallic  compression 
is  not  followed  out  when  a  silken  thread  is  used, 
yet  we  must  remember,  as  has  been  already  {see 
ante,  p.  87)  stated  in  this  essay,  that  during  the 
first  fifty  or  sixty  hours  of  their  use,  silken  threads 
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do  not,  as  a  general  law,  produce  mucli  irritation, 
and  when  the  thread-compress  is  used  they  can 
generally  be  withdrawn  before  that  interval  has 
elapsed. 


CHAPTER   XVIII. 

On  Acupeessuke  by  Transfixion  and  Partial 
Rotation. 


In  tlie  Lancet  for  September  3,  1864  (p.  280),  the  ■ 
correspondent  of  the  Journal  at  Abei-deen,  who  had  ] 
previously  expressed  himself  as  not  over-favour- 
able to  acupressure,  has  made  the  following  re- 
marks : — 

"  I  have  watched,  with  considerable  interest, 
the  progress  of  tbree  cases  of  amputation  lately  I 
performed  by  Drs.  Fiddes  and  Pirrie,  in  which 
acupressure  had  been  employed  as  a  hiemostatic 
agent  with  remarkable  success.     It  fully  realised 
the  expectations  of  Professor  Simpson ;  in  all  of  j 
them  union  took  place  by  first  intention.     I  waB  * 
particularly  struck  with  one  case,  where  amputa-  ] 
tion  at  the  middle  third  of  the  thigh  was  per-  j 
formed  for  scrofulous  disease  of  the  knoe-joint,  ] 
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which  resulted  in  utiiou  by  adhesion  without  the 
appearance  of  suppiu-ation  in  the  process  of  heal- 
ing, notwithstanding  the  cachectic  state  of  the 
patient.  The  method  employed  in  these  cases 
was  that  suggested  by  Dr.  Knowles,  house-sui^eon 
to  the  Aberdeen  Royal  Infii-mary.  A  common 
needle,  provided  with  a  twisted  wire,  ia  passed 
below  the  bleeding  artery,  the  point  is  elevated 
and  twisted  round  the  vessel — thus  uniting  pres- 
sure and  torsion — and  is  tlien  pushed  into  the 
adjoining  tissues.  The  ear  of  the  needle  is  brought 
into  a  straight  line  with  the  opening  in  the  flap, 
BO  as  to  be  easily  withdrawn  by  the  wire." 

The  method  of  effecting  acupressure  described 
in  the  preceding  paragraph  as  practised  at  Aber- 
deen, is  mentioned  by  me  in  the  present  volume 
at  p.  66,  among  the  methods  of  effecting  acupres- 
sure ;  as  follows  : — "  Or  a  needle  passed  through 
or  behind  the  vessel,  and  then  turned  more  or  less 
completely  around  it,  so  as  to  twist  or  contort  its 
mouth  or  tube  before  the  point  of  the  instrument 
is  fixed  by  being  forced  onward  into  the  tissue 
beyond." 
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This  mode  of  acupressure  formed  one  of  the 
earliest  which  I  tried  in  practice,  for  I  employed 
it  in  1 860,  in  a  ease  where  Dr.  Haudyside  removed 
by  the  knife  a  cancroid  tumour  of  the  vulva.  The 
wall  of  the  wound  was  perpendicular,  and  I 
secured,  in  the  manner  detailed,  the  principal 
bleeding  vessel  exposed  on  it.  I  employed  it  also 
in  a  case  of  amputation  by  Mr.  Edwards ;  but,  at 
the  time,  it  appeared  to  me  that  the  other  methods 
were  preferable.  The  late  experience  of  the  excel- 
lent surgical  staff  at  the  Aberdeen  Hospital,  makes 
me  now  doubt  if  I  was  correct  in  that  opinion ; 
and  I  tliink  that  the  highest  credit  is  due  to  their 
young  and  talented  house  surgeon,  Dr.  Knowles, 
for  devising,  quite  independently,  this  special 
form  of  acupressure,  and  for  getting  it  applied  in 
practice. 

In  a  communication  which  I  have  received 
from  Dr.  ICnowles  whilst  the  preceding  sheet  was 
in  the  press,  that  gentleman  describes  the  method 
which  he  had  induced  the  surgeons  at  Aberdeen  to 
use,  as  follows  : — "  A  needle  is  placed  beneath  the 
im  right  to  left,  a  little  above  where  it 
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is  bleeding,  taking  in  as  little  of  the  surrounding 
tissues  as  possible ;  the  point  of  the  needle  is 
raised,  twisted  round  over  the  vessel,  sufficiently 
far  to  compres3  it,  and  then  pushed  into  the  mus- 
cular tissue  beyond,  which  serves  to  retain  the 
twist  thus  given  to  the  artery.  Needles  thus 
inserted  can  be  withdrawn  at  any  time  with  great 
ease.  All  that  is  necessary  for  the  performance 
of  this  plan  is  a  bayonet-pointed  needle,  2^  inches 
long,  having  a  twisted  wire  3  or  4  inches  in 
length  attached  to  it.  The  needles  are  to  be  pre- 
ferred made  of  soft-tempered  steel,  because,  when 
brittle,  they  are  apt  to  break." 

I  am  indebted  to  the  kindness  of  Dr.  Handy- 
side  for  the  accompanying  diagram  (see  Fig.  33, 
p.  356)  of  this  method  of  using  acupressure. 

In  this  mode  of  applying  acupressure  four 
movements  are  given  to  the  needle — (1.)  It  is 
entered  some  lines  on  one  side  of  the  bleeding 
vessel  or  point,  and  driven  on  till  it  has  passed 
some  lines  beyond  it ;  (2.)  Its  point  is  then  by 
another  movement  made  to  emerge  upon  the  sur- 
face of  the  wound ;  (3.)  A  degree  of  rotation  or 
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torsion  ia  next  given  to  the  needle,  so  as  to  twist 
the  arterial  tube  or  orifice  and  the  included  tissues 
till  the  vessel  is  closed ;  and  (4.)  The  occlusion 


Fig.  33.  Diagram  of  ocuprcaiure  by  tntnaRxion  aod  a,  igiurter  rotttioit  , 
of  the  nemlle,  and  the  ultimate  iuaertion  of  tko  ncvdle'pomt  into 
tliD  tuauc  bcyoniL 

being  effected,  the  point  of  the  needle  ia  pushed 
onward  into  the  soft  tissues  beyond,  to  the  extent 
of  several  lines,  in  order  to  fix  and  maintain  tho 
partial  torsion  of  the  artery  and  tissues  involved. 
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The  esperimenta  which  I  have  macte  on  the  sub- 
ject, on  the  dead  body,  induce  me  to  believe  that 
the  second  of  the  preceding  nGedle-movementa — 
namely,  the  emergence  of  the  point  of  the  needle 
from  under  the  tissues  of  the  wound  to  the  sur- 
face of  it — is  superfluous ;  and  it  is  well  to  avoid 
here  and  elsewhere  any  unnecessary  movement  or 
mechanism,  Besidea,  when  the  point  of  the  needle 
is  again  re-introduced,  it  necessarily  more  or  leaa 
depresses  and  puckers  in  the  surface  of  the  wound 
at  the  site  at  which  the  needle  emerged  and  was 
re-entered.  All  this  wiH  be  found,  I  believe, 
avoidable,  by  leaving  out,  as  the  more  common 
rule,  this  upward  movement  of  the  point  of  the 
needle,  and  restraining  the  operation  {1.)  to  simple 
transfixion  of  the  bleeding  point ;  (2.)  to  a  rota- 
tion of  the  needle  without  making  it  emerge ; 
and  (3.)  to  the  fixture  of  it  by  pushing  the  point 
onward  into  the  tissue  beyond.  We  are  thus,  I 
believe,  equally  sure  to  occlude  the  artery,  and 
much  more  sure  to  leave  no  unnecessary  pucker- 
ing upon  the  surface  of  the  wound. 

The  degree  of  rotation  or  torsion  required  to 
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be  made  by  the  ueedle  after  transfixion,  will  be 
found  to  vary  in  different  cases.  A  quarter  of  a 
circle  or  even  less  will  generally  suffice.  But  in 
some  exceptional  instances,  the  needle  may  require 
to  be  rotated  to  a  greater  degree. 

Dr.  Knowles  recommends  a  needle  two-and-a- 
half  inches  long  and  bayonet-pointed.  When  an 
acupressure-needle  requires  to  pass  through  firm 
cutaneous  tissue,  its  transit  through  that  tissue 
is  much  facilitated  by  its  being  made  bayonet- 
shaped.  But  that  shape  is  not  at  all  requisite 
when  it  passes  through  muscular,  connective, 
and  other  soft  tissues  only,  aa  in  the  modes  of 
acupressure  of  which  wc  are  speaking — except 
where  perchance  there  is  dense  fascial  or  fibrous 
tissue.  Besides,  its  sharp  triangular  edges  are 
liable  to  cut  the  tissue  in  the  process  of  rotation, 
a  result  which  I  have  seen  occur  in  experiments 
on  the  dead  body ;  and  a  common,  properly  tem- 
pered, strong,  round  and  round  pointed  sewing- 
needle  will,  I  believe,  be  found  to  answer  equally 
well  and  still  more  safely. 

The  method  of  applying  acupressure  by  trans- 
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fixion  and  partial  rotation  is  one  that  can  be 
accomplished  with  a  greater  rapidity  than  the 
appUcation  of  the  ligature.  The  needle  also  can 
be  easily  withdrawn  by  pulling  at  the  wire  with 
which  it  is  threaded,  and  the  end  of  which  ia 
left  out  As  to  the  success  of  the  method,  in  a 
hasmoatatic  point  of  view,  let  me  firat  quote  the 
words  of  Dr.  Knowles  in  the  communication  with 
which  he  has  favoured  me  : — "  This  method,"  says 
he,  "  was  firat  put  into  practice  by  Dr.  Pirrie  at  the 
Aberdeen  Infirmary,  and,  since  then,  it  has  been 
used  in  five  operations,  three  of  which  were  ampu- 
tations of  the  thigh,  one  of  the  leg,  and  one  of  the 
forearm.  In  each  case  the  hemorrhage  was  very 
speedily  checked,  and  there  ia  no  doubt  that, 
with  a  little  practice,  the  needles  could  be  applied 
in  less  time  than  the  silk  ligature.  The  stumps 
were  left  exposed  to  the  air  ivithout  dressing — 
the  oozing  of  blood  after  the  operations  being 
exceedingly  little — and  the  needles  were  with- 
drawn in  forty-eight  hours,  in  one  case  aeventy- 
two  hours,  without  a  drop  of  blood  following. 
Three  of  the  subjects  were  very  unhealthy,  and 


union  by  the  first  intention  failed ;  but  in  two  of 
the  cases — both  thigh-amputations — it  completely 
succeeded,  and  one  of  them — a  boy — was  out  of 
bed,  and  walking  on  crutches,  exactly  fourteen 
days  after  the  operation." 

I  am  indebted  to  the  kindness  of  Dr.  Pirrie,  the 
very  able  Professor  of  Surgery  in  the  University 
of  Aberdeen,  for  the  communication  of  severd 
cases  of  amputation  in  which  he  has  lately  em- 
ployed acupressure  instead  of  the  ligature,  using 
the  needle  by  more  than  one  method,  but  princi- 
pally by  transfixion  and  rotation.  I  will  cite  these 
cases  verbatim  as  sent  to  me,  "  and  they  are,"  ob- 
serves Professor  Pirrie,  "  the  notes  as  they  were 
taken  down  in  the  hoaijital  books  at  the  time, 
when  there  was  no  intention  of  publishing  them." 
Professor  Pirrie  does  not  consider,  like  Dr. 
Knowles  and  the  "Lancet"  correspondent,  that 
the  cases  afforded  entirely  perfect  examples  of 
union  by  the  first  intention.  "  I  have  not  called 
them,"  he  writes  to  me,  "perfect  specimens  of 
union  by  the  first  intention,  as  I  have  never  ap- 
plied these  terms  to  the  healing  of  a  wound  of  any 
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kiud  where  a  single  drop  of  pus  was  seen,  how- 
ever gratifying  the  conditions  in  all  other  particu- 
lars may  have  been," 


Case  XXIX. — "Amputation  of  Thigh — Acu- 
pressure.—A.  boy,  aged  6,  had  amputation  of  the 
thigh  performed  by  Professor  Pirrie  for  disease  of 
the  knee-joint,  on  the  IGth  of  March  1864.  Pro- 
fessor Simpson's  method  by  the  needle  and  loop  of 
wire  was  employed,  and  the  haemorrhage  was  suc- 
cessfully checked.  The  needles  were  withdrawn 
in  forty-eight  hours,  and  no  bleeding  followed. 
The  wound  healed  almost  entirely  by  the  first 
intention,  but  not  completely  so,  as  there  cer- 
tainly was  a  very  little  suppuration;  but,  on  the 
whole,  the  result  was  exceedingly  satisfactory." 

Case  XXX, — -"  Amputation  of  Thigh  — 
Acupressure  by  the  Twist.- — Amputation  of  the 
thigh  was  performed  on  the  29th  of  June,  upon  a 
girl,  aged  13,  for  disease  of  the  knee-joint.  In 
this  case  the  hjEmorrhage  was  speedily  stopped 
by  a  new  method,  which  consisted  in  passing  a 
needle  below  the  artery,  giving  it  a  twist  over  the 
vessel,  and  then  pushing  it  into  the  tissues  be- 
yond. The  needles  were  withdrawn  in  forty-eight 
hours  without  a  drop  of  blood  following.  Although 
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the  result  of  this  case  was  most  gratifying,  still 
union  by  the  first  intention  was  not  perfect,  as 
a  little  pus  was  formed  near  the  margin  of  the 
wound."     This  was  the  first  case,  1  believe,  in  i 
which  acupressure    by   transfixion   and   rotation  , 
was  tried  in  Aberdeen. 

Case  XXXI. — "Amputation  of  Thigh — Acu- 
pressure hy  the  Twist.^h.  man,  aged  51,  had  his 
thigh  amputated  on  the  20th  of  July,  for  disease 
of  the  knee-joint,  and,  at  the  same  time,  an  enor- 
mous hydrocele  of  twenty  years'  standing  was  • 
tapped.  Acupressiu"e  by  the  twist  was  employed, 
and  the  haemorrhage  completely  checked.  Tho 
needles  were  withdrawn  in  seventy-two  hours,  and 
no  haemorrhage  occurred.  In  this  patient  one 
angle  of  the  stump  refused  to  heal,  and  he  gradu- 
ally sank  from  exhaustion,  caused  by  chronic 
bronchitis,  bed-sores  which  existed  previous  to  his 
admission  into  the  hospital,  and  a  purulent  dis- 
chaj^  from  the  scrotum." 

Case  XXXII.—"  Amputation  oj  Leg— Acu- 
pressure hij  the  Twist. — A  young  man,  aged  18, 
had  amputation  of  the  leg  performed  for  disease 
of  the  ankle-joint,  on  the  14th  of  September. 
Acupressure  by  the  twist  was  successfully  cm- 
ployed  for  securing  the  vessels,  and  the  needles 
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were  withdrawn  in  forty-eight  hours  without  any 
hfemorrhage.  Nearly  a  fortnight  after  the  opera- 
tion, secondary  hEemorrhage,  caused  by  slouching 
of  a  part  of  the  stump,  took  place  on  two  or  three 
occasions,  but  it  was  easily  subdued  by  elevation 
and  cold.  The  patient  is  now  progressing  favour- 
ably." 

Dr.  Fiddes,  one  of  the  Surgeons  to  the  Royal 
Infirmary  of  Aberdeen,  has  also  been  so  good  as 
send  me  notes  of  two  or  three  cases  in  which  he 
has  lately  employed  acupressure  : — 


Case  XXXIII. — Amputation  of  the  Thigh. — A 
boy  about  1 2  years  of  age  was  admitted  into  the 
hospital  with  strumous  disease  of  the  knee-joint, 
and  extensive  abscesses  burrowing  into  the  sub- 
stance of  the  thigh.  The  thigh  was  amputated 
in  the  usual  way,  and  the  vessels  were  secured 
by  acupressure,  or,  to  use  the  words  of  Dr.  Fiddes, 
"  by  passing  the  needle  below  the  artery  a  little 
way  from  ita  mouth,  making  the  point  emerge  on 
the  other  side  of  the  artery,  and  then  twisting 
the  point  over  the  artery  and  transfixing  it  into 
the  tissues  of  the  flap.  .  .  .  The  needles,  three  in 
number,  were  removed  forty-eight  hours  after  the 
operation.      The  stump,"    continues    Dr.   Fiddes 
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"  healed  very  nearly  by  the  first  iuteution,  and 
the  boy  was  upon  cnitehea  walkuig  about  in  the 
ward  on  the  fourteenth  Jay  after  the  amputation." 

Case  XXXIV. — A  mputation  of  the  Forearm. — 
An  epileptic  was  brought  into  the  hospital  from 
the  country  with  both  hands  extensively  burned 
in  consequence  of  hia  falling  into  the  fire  in  a  fit 
Amputation  of  the  left  hand  was  deemed  proper, 
and  after  a  time  it  was  performed  by  Dr.  Fiddea 
in  the  usual  way  at  the  middle  of  the  foreann. 
The  bleeding  was  restrained  by  acupressure  in 
the  way  mentioned  in  the  last  case  with  complete 
success.  The  needles  were  removed  seventy  hvo 
houra  after  the  amputation,  and  the  stump  healed 
kindly  though  not  entirely  by  the  first  intention. 


Dr.  Fiddes  reports  also  to  me  a  case  of  the 
successful  application  of  acupressure  after  eici-  i 
sion  of  the  mamma  by  the  needle  and  looped  wire. 
"  I  see,"  he  further  writes  to  me,  "  by  the  sheet  i 
you  have  sent  me,  that  the  plan  which  Dr.  Pirrie  i 
and  I  have  lately  adopted,  on  the  suggestion  of 
Dr.  Knowles,  is  identical  with  the  plan  you  speak 
of  in  p.  GO  of  the  work  which  you  are  preparing." 
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And  he  adds,  "  Acupressure  is  certaialy  an  im- 
provement on  the  old-fashioned  method  of  deli- 
gation." 

A  gentleman  of  great  soundness  of  judgment 
— as  all  who  have  the  pleasure  of  knowing  him 
will  gladly  acknowledge— Dr.  Dalby,  RN.,  lias  seen 
most  of  the  preceding  cases  of  amputation  at  the 
Aberdeen  hospital,  and  he  writes  me  as  follows 
regarding  acupressure  by  transfixion  and  semi- 
rotation  : — "  For  simplicity  and  security  1  do  not 
think  it  can  be  surpassed)  and  all  here  quite 
agree  on  its  efficiency  as  a  hsemostatic  agent. 
How  any  one  can  be  in  favour  of  the  common 
ligature  after  using  acupressure,  it  is  most  diffi- 
cult to  understand,  especially  after  seeing  the  very 
simple  manner  in  which  it  is  done.  K,"  Dr. 
Dalby  adds,  "  experience  in  gunshot  wounds 
should  make  one  a  convert  to  acupressure,  I  cer- 
tainly have  a  fair  claim  to  be  one,  and  I  do  not 
know  any  men  who  should  sooner  grasp  the  thing 
than  those  belonging  to  the  army  and  navy ;  for 
all  who  have  seen  service  must  dislike  the  use  of 
the  common  ligature,  knowing  as  they  do  the 
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amount  of  irritation  and  suppuration  set  up  I 
small  piece  of  a  man's  clotliea  in  a  wound,  whereas 
a  clean  bullet  may  be  lodged  in  many  cases  with 
veiy  little  annoyance,  and  scarcely  any  dis- 
charge." 

When  thus  treating  of  the  modes  of  applying 
acupressure,  let  me  take  an  opportunity  of  sup- 
plj-ing  an  omission  which  I  have  made  when 
treating  on  the  subject  in  Chapter  VI.  The 
bleeding  from  a  cut  vessel  is  not  always  arrested 
by  applying  the  compression  from  the  needle 
immediately  above  the  site  of  the  bleeding  orifice  ; 
for  occasionally,  though  rarely,  the  hiemon-hage 
comes  in  a  direction  from  below  upwards,  and  not 
from  above  downwards.  The  following  case  which, 
very  early  in  the  history  of  acupressure,  I  pub- 
lished with  some  few  other  cases  of  amputation,' 
will  better  illustrate  my  meaning  than  any  longer 
description.  It  occurred  in  the  hospital  at  Car- 
lisle, under  the  care  of  my  esteemed  friend  Mr. 
Page. 

'  Ampalalian. — See  Ca^es  of  Amputatiuii  wilh  Acupressure 
in  the  "  Medical  Tiinea  and  Oaiette"  for  Fell.  1 1,  I860,  p.  138. 
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Case  XXXV. — Amputation  below  the  Knee — 
Acupressure — Bleeding  in  one  Artery  of  the 
Flap  from  below  upwards. — "  The  cause  leading 
to  the  amputation  was  very  extensive,  old  stand- 
ing, irremediable  disease  of  the  tibia.  It  is,  I 
believe,  generally  acknowledged  amongst  surgeons, 
that  in  consequence  of  the  deep  situation  of  the 
two  tibial  arteries,  between  the  tibia  and  fibula, 
anl  iu  proximity  to  the  interosseous  ligament, 
seizure  and  deligation  of  these  vessels  in  amputa- 
tion immediately  below  the  knee  are,  as  a  general 
rule,  more  difficult  to  accomplish  than  the  ligature 
of  the  arteries  cut  across  in  any  of  the  other 
amputations  of  the  limbs.  After  Mr.  Page  had 
removed  the  diseased  limb  in  the  case  in  question, 
I  stayed  the  hcemorrhage  from  the  two  tibial 
arteries  by  compressing  and  closing  them  with 
two  needles  introduced  through  the  cutaneous 
surface  of  the  anterior  flap,  about  half  an  inch 
above  the  level  of  the  ends  of  the  amputated 
bones.  The  points  of  these  needles,  after  pro- 
ducing the  requisite  degree  of  compression  of  the 
vessels  against  the  bone,  were  pushed  onwards 
into  the  substance  of  the  stump  behind.  They 
were  not,  in  tliis  way,  visible  at  any  point  on  the 
raw  surface  of  the  stump.  The  first  needle  that 
I  passed  failed  in  producing  an  adequate  degree 
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of  compression;  but  the  two  next  succeeded.! 
Half-way  down  on  the  inner  surface  of  the  large  J 
and  fleahy  posterior  flap,  an  artery  gave  rise  to  1 
some  difficulty,  for  a  reason  which  I  had  not  pre- 
viously been  prepared  for.  I  passed  a  needle 
through  the  flap,  a  few  lines  on  the  upper  or 
cardiac  side  of  thia  bleeding  orifice,  so  as  to  pro- 
duce a  sufficient  degree  of  compression  across  the 
supposed  track  of  the  vessel  leading  to  it,  but 
without  the  effect  of  arresting  the  hajmorrhaga 
On  sponging  the  bleeding  point,  and  examining  it 
more  carefully,  we  found  that  the  jet  from  the 
artery  was  coming  from  below  upwards,  and  not 
fi'om  above  downwaixls.  In  consequence  of  this 
discovery,  I  removed  the  acupressure-needle, 
passed  it  through  the  flap  nearer  its  apex,  bo  aa 
to  produce  compression  two  or  three  lines  below 
instead  of  above  the  bleeding  point — on  the  peri- 
pheral instead  of  the  cardiac  side  of  that  point — 
aud  the  ha^monhage  was  forthwith  arrested.  Mr. 
Page  closed  the  wound  most  carefully  with  a  large 
number  of  metalhc  sutures.  He  withdrew  the 
acupressure-needles]  seventy -one  hours  after  their 
introduction.  In  a  letter  which  I  received  from 
him  four  days  after  the  operation,  Mr.  Page 
says  :  '  The  man  continues  to  eat  and  sleep  well. 
Indeed,'  he  adds,  '  I  never  Lad  a  patient  who 


IN  AN  AMPUTATION.  369 

suffered  less  after  amputation  of  the  leg ;  and  the 
condition^  both  of  the  patient  and  the  stump,  is 
altogether  most  satisfactory/' 

At  the  time  at  which  this  operation  occurred^ 
I  was  only  acquainted  with  the  one  method  of 
effecting  acupressure  with  long  needles.  In  pro- 
ducing acupressure  by  transfixion  and  rotation, 
in  the  way  described  in  the  present  chapter,  any 
such  error  as  I  have  adverted  to  in  the  details  of 
the  preceding  case  would  be  avoided. 
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CHAPTER  XIX. 


ACUPEESSTJKE    AS    A  POSSIBLE   DiKECT  MeANS  OF 

Saving  Life. 

Sometimes  the  surgeon  is,  humanly  speaking,  the 
arbiter  of  hia  patient's  fate.    Whether  the  patient 
live  or  die  may  depend  entirely  on  whether  the 
surgeon  operates  or  not.     Nay,  the  very  mode  in 
which  he  operates  may  Bway  and  settle  the  ques- 
tion ;  for  in  a  case  of  grave  doubt  and  danger,  the 
method,  for  example,  of  removing  a  shattered  or 
diseased  limb  may,  when  the  patient  is  already  , 
much  shaken  or  reduced,  make  all  the  diflFerence  j 
to  him  between   life  and  death.    A  mode  by  I 
which  any  unnecessary  loss  of  blood  is  prevented  1 
— ^by  which  any  unnecessary  irritation   of  the  ] 
wound  is  avoided — and  by  which  any  unnecessar 
amount  of  exhausting,  suppurative  dischaiges  i 
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averted — may  turn  his  fate  when  that  fate  is 
trembling  in  the  balance. 

It  would  he  presumptuous,  iu  the  present 
state  of  our  knowledge,  to  dogmatise  to  the  extent 
of  averring,  that  in  this  way  the  fate  of  one  or 
more  surgical  patients  haa  already  been  decided, 
by  the  employment  of  acupressure  instead  of  deli- 
gation  in  some  amputfitions  of  the  limbs.  But  I 
believe  acupressure  to  be  a  means  calculated  in 
tliis  way  to  save  both  human  suffering  and  human 
life.  In  a  cose  previously  detailed  (see  Case  I.,  p. 
71),  we  have  already  seen  an  instance  where  the 
highest  surgical  authority  in  Scotland  refused  to 
amputate  the  thigh,  in  consequence  of  the  appa- 
rently hopeless  state  of  the  patient  But  when 
his  limb  was  amputated,  and  the  bleeding  vessels 
acupressed,  union  of  the  woimd  by  the  first  inten- 
tion took  place,  and  the  man  was  diiving  out  in 
his  own  conveyance  six  weeks  after  the  operation. 
In  Dr.  Handyside'a  case  of  amputation  of  the 
thigh  for  traumatic  gangrene  (see  ante.  Case 
VHI.,  p.  145),  recovery  rapidly  took  place  under 
circumstances  which  are  usually  reckoned  by  our 


372 


PliOGNOSIS  FROM 


highest  Hurgieal  authorities  to  be  perfectly  des'^1 
pcrate,  and  even  such  as  forbid  any  operative  I 
interference  from  its  relative  hopelessness.  "  The 
result,"  obsei*ves  Professor  Eriehsen,  "  of  ampa-  I 
tation  for  traumatic  gangrene  is  on  the  whole 
very  unfavourable,  the  patient  very  commonly 
sinking  from  a  recurrence  of  the  disease  in  the 
stump,  or  from  the  constitutional  disturbance  that 
had  previously  set  in.  Those  eases,"  he  adds, 
"  are  especially  unfavourable  in  which  the  cellular 
tissue  of  the  limb  is  much  infiltrated  and  dis-  , 
organised."'  In  treating  of  mortification  as  a 
consequence  of  mechanical  injury  to  a  limb.  Sir 
Benjamin  Brodie  remarks: — "Where  the  morti- 
fication has  been  going  on  for  some  days,  so  that 
the  system  has  begun  to  be  influenced  by  it,  the 
pulse  getting  weak,  perhaps  intermitting,  and 
with  great  prostration  of  strength  —  in  such  a 
case  you  must  not  venture  to  amputate.  Under 
such  circumstances,"  he  continues,  "  it  is  probable 
that  the  system  is  not  in  a  state  to  bear  the 

'  EriclittJi. — See  his  **  Science  and  Att  of  Surgeiy,"  3d  edit. 
p.  31)2. 
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additional  shock  of  the  operation — to  say  nothing 
of  the  loss  of  blood."' 

The  first  case  of  amputation  of  the  thigh  in 
which  acupressure  was  ever  used,  was,  like  Dr. 
Handyside's  case,  an  instance  of  the  kind  described 
in  these  extracts ;  and,  in  illustration  of  the  view 
which  we  have  stated,  let  mo  cite  some  of  the 
particulars  of  it,  as  published  by  my  friend,  Dr. 
Struthers  of  Leith  : — 

Case  XXXVI. — Amputation  of  tlie  Middle  of 
the  Thigh  for  Trawmatic  Spreading  Gangrene. — 
The  patient,  aged  40,  sustained  a  compound  com- 
minuted fracture  of  both  bones  of  his  leg  from  a 
machinery  accident.  He  also  had  his  foot  much 
bruised,  as  well  as  the  thigh  on  its  posterior 
aspect,  as  far  up  as  the  hip.  Two  pieces  of  the 
tibia,  one  of  them  an  inch  square,  were  removed 
from  the  wound  in  the  leg,  and  a  M'Intyre  splint 
put  OIL  The  limb  soon  became  very  much 
swollen,  and  on  the  fifth  day  free  incisions  were 
made  into  it,  and  several  ounces  of  fetid  bloody 
pus  allowed  to  drain  away.     By  the  ninth  day 

'  BrodU. — "  Lectures  Illustrative  of  Various  Subjects  in  Pa- 
thology Emd  Surgery"  p.  317. 
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the  skin  waa  mottled,  and  the  wound  blackish  and  } 
6lougliy.  The  akin  around  it  crepitated  on  pres-  ' 
sure,  and  the  parts  were  evidently  gangrenous. 
On  the  day  following,  "  the  whole  limb,"  to  quote 
the  words  of  Dr.  Struthers,  "  from  the  ankle  to 
the  knee,  crepitated  on  pressure ;  the  wound  and  , 
incisions  were  sloughy,  and  the  tissues  there  were 
dead ;  the  skin  over  the  knee  was  red,  and  crepi- 
tation was  perceptible  over  the  inner  condyle  and 
in  the  popliteal  space.  The  patient  had  slept 
none  for  two  nights ;  was  very  exhausted,  occa- 
sionally deliiious  ;  pulse  130  ;  countenance  sallow 
and  sunk.  The  limb  being  now  gangrenous  and 
the  gangrene  spreading,  the  only  chance  of  life 
lay  in  amputation."  Mi'.  Spcnce  and  Dr.  Gil- 
lespie were  called  in  consultation,  and  Dr.  Stnathers 
adds,  "  we  were  all  of  opinion  that  the  case  was 
a  desperate  one,  and  that  the  patient  would 
almost  certainly  sink  whatever  means  were 
adopted"  It  was,  however,  thought  right  to  re- 
move the  dead  member ;  and  accordingly  Dr. 
Struthers  amputated  at  the  middle  of  the  thigh  by 
the  circular  method,  "  On  the  limb  being  removed" 
(I  quote  Dr.  Struthers' own  narrative),  "Dr.  Simp- 
flon  passed  a  needle  from  the  inner  aspect  of  the 
thigh  over  the  femoral  aitery,  about  an  inch  from 
ita  cut  extremity,  bringing  its  point  out  in  front ; 
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the  needle  waa  passed  with  great  ease,  and,  to 
the  gratification  of  all  present,  completely  stopped 
the  flow  of  blood.  The  passing  of  thia  needle 
resembled,  in  rapidity  and  ease,  the  passing  of  an 
ordinary  catheter,  and  satisfied  every  one  present 
of  the  practicability  and  efficiency  of  acupressure 
as  a  means  of  arresting  hgemorrhage.  Pive  smaller 
needles  were  required  to  stop  the  other  arteries, 
the  mouths  of  which  did  not  require  to  be  sought 
for  and  pulled  out,  as  it  sufficed  to  pass  the  needle 
across  the  tract  of  the  vessel,  to  which  the  bleed- 
ing point  waa  a  guide."  After  eighty -five  hours 
all  the  needles  were  removed,  except  the  one  over 
the  femoral  artery,  which  was  allowed  to  remain 
for  ninety-eight  hours.  In  his  report  on  the  third 
day  after  the  operation.  Dr.  Struthers  says — 
"  The  stump  looked  well  on  the  anterior  aspect,  but 
on  the  posterior,  the  edge  of  the  flap,  for  the  space 
of  three  inches  by  one,  was  sloughing.  The  whole 
of  the  posterior  and  outer  surface  of  the  thigh 
looked  very  suspicious,  being  quite  black  from 
ecchymosis  (the  result  of  the  original  injury) ;  but 
there  waa  no  appearance  of  the  gangrene  spread- 
ing farther."  From  this  time  the  progress  was 
very  favourable ;  the  slough  on  the  posterior  flap 
soon  separated,  and  before  six  weeks  from  the 
time  of  the  operation,   "  the  stump,"  says  Dr. 
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Struthcrs,  "  which  is  an  excellent  one,  was  en- 
tirely healed"'     This  patient  remains  quite  well. 

But,  without  pursuing  further  this  line  of 
argument  in  favour  of  acupressure,  let  us  inquire 
how  the  ligature  is  probably  connected  with  the 
production  of  Surgical  Fever,  and  consequently 
with  the  great  fatality  of  surgical  operations, 
and  how  acupressure  enables  us  to  avoid  some 
of  the  leading  sources  of  danger  that  are  trace- 
able to  the  ligature  of  arteries.  For  my  object 
is  not  to  show  that  acupressure  may  occasion- 
ally, and  in  a  few  cases  act,  when  contrasted 
with  the  ligature,  as  a  direct  means  of  saving 
human  life.  What  I  wish  to  point  out  is,  that  as 
an  indirect  means,  it  may  happily  contribute  to 
this  great  end,  by  enabling  the  surgeon  to  avert 
and  avoid  some  of  the  leading  causes  of  surreal 
fever,  with  its  dire  train  of  disastrous  conse- 
quences. In  order,  however,  to  make  this  view  in- 
telligible, let  us  briefly  inquire  into  the  mortality 
of  surgical  operations,  and  the  possible  relation 
which  the  use  of  the  ligature  has  to  that  mortality. 
&In((Afi'4.— ■■  Ediiibui^h  MediutU  Jouniiil,"  Ftb.  1861,  p.  692. 


CHAPTER  XX. 

The  High  Mortality  from  Surgical  Opera- 
tions— Is  IT  IN  any  way  the  Effect  of  the 
Ligature  of  Arteries  ? 

The  mortality  attendant  upon  all  the  larger  and 
severer  varieties  of  surgical  operations  is  some- 
thing quite  striking  and  startling.^ 

Mortality  of  miyieal  operations, — In  some  lectnrefl  pub- 
lished  in  the  ^Medical  Times"  for  April  and  May  1859^  on 
Soigical  Fever^  and  on  the  causes  of  death  after  surgical  opera- 
tions, I  took  occasion  to  observe  that  *'  Every  patient  who  is 
placed  upon  an  operating  table  runs  no  small  risk  of  death  ;  and 
when  the  operation  is  severe,  the  patient  is  in  as  great,  or  indeed 
greater  danger  than  a  soldier  entering  one  of  the  bloodiest  and 
most  ffttal  battle-fields."  In  corroboration  of  this  statement  I 
remarked,  '^  In  the  official '  Report  of  Guy's  Hospital  *  for  the 
year  1866,  there  ib  a  table  of  the  consequences  of  329  operations 
of  all  kinds,  from  which  we  find,  that  of  these  329  patients,  43 
died,  or  one  in  every  seven  and  a  hal£  In  Dr.  Peacock*s  *  Re- 
port' of  the  Edinbuigh  Infirmary  for  the  year  1842-43,  the 
results  of  150  operations  of  every  kind  are  tabulated,  and  this 
table  shows  a  mortality  of  one  in  every  five.     In  the  '  Report' 
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formed  in  the  Parisian  Hospitals/  from  1836  to 
1841,  and  collected  by  M.  Malgaigne,  281  proved 
fatal.  In  other  words,  55  out  of  every  100  thus 
operated  upon  died  ;  or  more  than  1  in  2.' 

Out  of  2046  similar  amputations  of  the  limbs 
occurring  in  British  Hospitals  and  private  prac- 
tice, collected  by  Dr.  Fenwick,  524  proved  fatal. 
In  other  words,  about  26  in  every  100  thus  ope- 
rated upon  died  ;  or  1  in  3'9. 

Dr.  Fenwick  has  collected  together,  fmm  civil 
and  military  practice  in  Great  Britain,  America, 
and  France,  a  list  of  4937  amputations  of  the 

upon  patients  in  an  amcathetixed  stAte,  derived  bota  the  game 
British  Hospitals  as  the  284  cases  entered  in  the  last  column  of 
the  preceding  table.  Of  these  14S  patients,  37  died,  or  36  in 
100. — (See  my  "  Obstetric  Worka,"  vol.  ii.  yi.  576.)     ■ 

'  Mortality  after  ampTiCatton*  i'»  the  Pariiian  HofpitrtU. — M. 
l^kt  has  drawn  together  a  still  larger  series  of  statiatics  of  the 
greater  amputations  in  the  hospitals  of  Paris,  from  I860  to 
1661.  His  collection  comprehends  1144  amputations  m  the 
thigh,  leg,  PJTU,  forearm,  hip-joint,  knee-joint,  shoulder-joint, 
elbow-joint,  and  hand.  Of  the  whole  number  622  died,  or  I  in 
2-2,  or  nearly  46  in  100. — (See  the  "  Bulletin  de  rAtndemio 
ImpMflle  de  Medecine"  for  24th  March  1862,  p.  S91.) 

'  Malgaigne. — "  Archives  G^n^ralea  de  Medecine,"  3""  Sine, 
tome  xiiL  pp.  402-411. 
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Of  these  patients  1565  died;  or  32  in 
100;  or  1  in  3'15,  "The  assertion,"  adds  Dr. 
Fenwickj  "  that  one  person  out  of  every  three  who 
BuflFere  an  amputation  perishes,  would  have  been 
repudiated  a  few  years  ago  as  a  libel  upon  our 
professional  value;  and  yet  such  is  the  rate  of 
mortality  observed  in  nearly  5000  cases."' 

The  latest  and  largest  individual  collection  of 
the  statistics  of  amputations  of  the  limbs  which  I 
am  acquainted  with,  does  not  display  any  great 
difference  in  the  general  result.  Out  of  291  am- 
putations of  the  thigh,  leg,  arm,  and  forearm,  per 
formed  at  Guy's  Hospital,  London,  and  published 
in  1859  by  Mr.  Bryant,"  76  proved  fatal,  making 
a  mortality  of  26  in  100;  or  1  In  3'8.  Again, 
Messrs.  Cooper  and  Holmes  have  collated  and 
published  the  statistics  of  the  same  amputations 
at  St  George's  Haspital,  London,  and  have  shown 
that  out  of  149  amputations  of  the  limbs,  per- 
formed in  that  hospital  for  seven  years,  dating 

'  FcniBick. — See  the  "  Uunthlj  Journal  of  MeUical  Sdence," 
October  1847,  p.  238. 

*  Bri/aiil. — See  the  "  Mei!ico-Chiinrgical  TransactionH,''  rol. 
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from  1852  onwards,  41  of  the  patients  died,  or 
27  in  100,  or  nearly  1  in  3'4.' 

Far  less  severe  and  extensive  operations  than 
the  dismemberment  of  a  limb  arc  followed  by  no 
small  mortality,  when  they  include  the  ligature  of 
a  large  artery.  The  Hunterian  ligature  of  the 
femoral  arteiy  involves  a  clean  incised  wound 
about  three  inches  only  in  length,  and  perhaps  an 
inch  in  depth.  Yet,  out  of  204  cases,  collected 
and  published  by  Dr.  Norris,  in  which  the  femoral 
artery  had  been  ligatured  by  the  Hunterian 
method,  50  died,  or  nearly  25  in  100,  or  1  in  4. 
In  188  of  these  cases,  the  operation  was  performed 
for  the  cure  of  aneurism,  and  46  of  these  died,  or 
24  in  100,  or  nearly  1  in  4.*  Mr.  Hutchinson 
has  sedulously  collected  together  the  statistics  of 
SO  cases  of  ligature  of  the  femoral  artery,  per 
formed  of  late  years  in  the  different  hospitals  of 
London,  and  out  of  these  50  patients  16  died,  or 


'  Cooper  and  BahMt. — See  their  pnpcc  in  the  "  Medical 
Times  "  for  April  6th,  1861,  p.  369. 

'  A'orrit. — See  the  "American  Journal  of  the  Medical 
Sciences,"  Octolier  1849,  p.  324, 
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nearly  1  in  3." — Perhaps  some  of  my  surreal  ' 
brethren  would  be  inclined  to  argue  stoutly  in 
reference  to  these  statistics  of  the  fatality  atten- 
dant upon  such  a  small  operation  as  the  ligature 
of  the  femoral  artery,  that  the  mode  in  which  the 
operation  was  performed  greatly  influenced  the 
result ;  that  it  would  be  much  less  fatal  if  greater 
care  were  taJien  not  to  disturb  the  ligatured 
vessel  from  its  connections,  to  any  degree  above 
what  was  absolutely  necessary  to  put  a  small  sUk 
thread  around  it.  But  if  this  argumentation  be 
true — -as  I  believe  it  is — then  it  also  follows,  that 
if  in  this  operation  the  vessel  be  much  isolated  or 
detached  from  its  sheath— if  a  large  or  broadish 
ligature  be  used — or  if  a  double  ligature  be 
adopted,  aa  has  been  sometimes  practised — the 
danger  of  the  operation  is  greatly  increased  by 
snch  measures.  These  measures,  however,  amount 
to  nothing  more  than  an  increase  and  exaggera- 
tion of  the  evil  effects  and  dangers  of  the  use  of 


'  ffulciinion. — See  Holmes's  "  System  of  Snrgeiy,"  voL  UL 
p.  610  :  or  "  Medical  Timea  end  QaMtte,"  toI  ii.,  185B,  p.  616, 
iiiid  vol.  i,  1860,  pp.  12,  35,  62,  89,  and  117. 
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the  ligature,  by  involving  and  producing  a  larger 
amount  of  ulceration,  suppuration,  and  sloughing 
in  tiie  ligatured  part  of  the  vessel.  The  danger 
in  the  operation  is,  in  other  words,  not  so  much 
the  danger  of  the  mere  simple  incision,  as  it  is 
the  danger  of  the  deligation  of  the  vessel,  or 
rather  of  the  mode  and  extent  to  which  the 
vessel  is  disturbed  and  disordered  by  the  mode  of 
deligation  adopted.  At  aU  events,  in  this  in- 
stance, it  ia  the  ligature  of  such  a  large  supplying 
vessel  as  the  femoral,  which  is  the  source  of  peril 
and  death  in  the  operation. 

The  Special  Source  of  Danger  mid  Fatality  in 
Surgical  Operatioiis. 

In  relation  to  these  am.putations  and  ligatures, 
and  aU  other  severe  operations  in  surgery,  it  is 
most  undoubtedly  true,  that  the  pathological  state 
or  disease  which  leads  to  a  surgical  operation  is 
oft^n  much  more  the  cause  of  the  fatal  result 
than  the  mere  surgical  operation  itself.  The 
operation  rather  fails  to  save  life  than  produces 
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death.  In  herniotomy,  for  instance,  the  fatality  ' 
depends  more  upon  the  duration  and  severity  of 
the  previous  strangulation  of  the  bowel,  than 
upon  the  operation  itself.  The  previous  existence 
of,  and  tendency  to  peritonitis,  are  more  the  source 
of  danger  than  the  actual  cutting.  But  stUl  all 
large  surgical  wounds  and  dismemberments  of  the 
body  are  sufficiently  dire  and  disastrous  in  their 
consequences.  We  have  already  seen  how  greatly 
the  presence  and  effects  of  the  arterial  sloughs, 
produced  by  the  ligature  of  vesaels,  necessarily 
interfere  with  the  local  healing  aud  primary  union 
of  wounds.  But  perhaps  these  ligatures  and  the 
strangulated  pieces  of  tissue  by  which  they  are 
retained  and  affixed  in  the  depths  of  the  wounds, 
produce  stiU  more  serious  and  grave  results,  by 
leading  on,  in  many  cases,  to  the  excitement  of 
formidable  and  too  often  of  fatal  constitutional 
fever,  in  consequence  of  the  introduction  into  the 
general  system  of  septic  and  ichorous  matter 
placed  by  these  ligatures  in  close  contact  with  the 
raw  absorbing  surface  of  the  wound. 

Of  persons  dying  after  surgical   operations, 
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some  sink  collapsed  and  exhausted  before  reaction 
supervencB;  but  the  great  mass  of  them  do  not 
perish  under  any  puriily  surgical  complications, 
as  gangrene,  tetanus,  btemorrhage,  etc.  Out  of 
153  patients  who  died  after  surgical  operations  or 
injuries  at  Guy's  Hospital,  and  whose  cases  were 
ably  analysed  and  published  by  Dr.  Cheevers,"  18 
or  19  only  sank  under  purely  surgical  complica- 
tions such  as  the  above  ;  while  in  134  of  the  153, 
post-mortem  examination  found,  as  the  more  im- 
mediate cause  of  death,  acute  inflammatory  and 
other  morbid  changes  in  different  and  distant 
internal  organs  or  structures  of  the  body,  as  the 
luugs,  liver,  pleura,  peritoneum,  joints,'  etc.  These 
diffuse  internal  inflammations  and  lesions  are  the 
acknowledged  results  of  that  very  frequent  and 
fatal  constitutional  morbid  state,  which  surgeons 
have  latterly  come  to  speak  of  under  the  various 
names  of  pyemia,  pyjemic  fever,  septicsemia, 
septic  fever,  traumatic  fever,  surgical  fever,  etc. 

'  Chenrra. — See  "  Guy's  Hospital  Reporta"  for  1843,  p.  89. 

»  Inttmal  heal  aeuU  mfammalions found  in  the  hodin  of  tur- 
gical  patienU  after  dealL^See  some  stalUlics  on  this  ninHcr  in 
Appendix,  No.  VIl. 
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In  oue  of  tlae  moat  deservedly  popular  manuals  c 
surgery  of  the  present  day,  Dr.  Druitt  defines  this 
very  common  and  very  dangerous  sequence  of 
surgical  operations  as  "  a  diseased  state  of  the 
blood,  caused  by  the  introduction  of  decomposing 
animal  matter;  often  producing  rapid  effusions 
of  fibrine  or  of  puriform  fluid  into  several  internal 
organs,"'  "  The  train  of  morbid  phenomena" 
constituting  the  disease  are  developed,  says  an 
eminent  London  pathologist.  Dr.  Kirkea,  "  by  the 
introduction  into  the  blood  of  the  elements  of 
pus,  or  other  like  diaintegrating  and  decomposiyig 
animal  matter."^  Dr.  Tanner,  again,  tells  us, 
that  this  affection  "  ia  a  morbid  state  of  the  blood, 
caused  by  the  introduction  into  it  of  icJiorous  or 
putrid  matters.^  According  to  Mr.  Callender, 
"  animal  or  septic  poison,  introduced  into  the 
system,   is    the    exciting   cause    of  the   primary 

'  Drvitt. — "The    Sorgeon'a   Vade-Mecum,"    8Ui    ediu,    p. 


'  Kirtei. — "  Medical  Times  and  Gazette,"  October  25,  1862, 
p.  431. 

'   Tanner,—"  Manual  of  tlie  Practice  of  Medicine,"  -Ith  edit., 
p.  21. 
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disease,  ayatemic  infection."'  And  the  great  Ger- 
man pathologist  Rokitansky  lays  it  down,  that 
pyemia  may  be  "  determined,  through  infection 
of  the  Mood,  by  a  foul  pua  decomposed  through 
stagnation,"^ 

That  in  surgical  wounds  treated  by  the  pro- 
cess of  deligation  of  arteries,  there  exists  "  decom- 
posing animal  matter,"  thus  liable  to  be  absorbed 
from  the  raw  surface  of  the  wound,  and  introduced 
into  the  blood  and  body  of  the  patient,  is  a  pro- 
position not  difficult  to  prove.  Both  (1)  the  liga- 
tures themselves,  and  (2)  the  sloughing  portions 
of  the  arteries  which  they  strangulate  and  sphace- 
late, arc  foei  from  which  such  "  decomposing  ani 
mal  matter  "  is  most  obviously  derivable. 

1.  The  Ligature  Threads.^ln  various  experi- 
ments which  I  made  some  years  ago  upon  the 
relative  tolerance  of  the  tissues  of  the  living  body 
for  metallic  and  for  organic  suture-threads,  I  found 
that  threads  of  iron  and  silver,  of  silk  and  hemp, 

*  Callfiuler. — See  his  article  on  Pyestnia  m  EolmeB'B  "  SjatciD 
of  Surgery,"  vol.  i.  p.  266. 

'  BoHtanti-i/. — See  his  "  Manual  of  Pathologiail  Anatomy," 
SjdeDham  Soc  edit,  vol  i.  p.  384. 
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produced,  as    a  general   rule,   neaily    the    sameJ 
amount  of  irritatiou  doling  the  first  two  or  tlu 
days  of  their  iuaertion.     After  that  time,  howeva 
had  elapsed,  there  arose,  as  a  general  rule,  aroundl 
the  tracks  of  the  organic  threads,  more  or  les 
inflammation  or  suppuration,  whilst  the  metal 
threaiU  did  not  excite  such  irritation  by  thd 
continued  preacnce.      If  either  kind  of  threa^I 
whether  metallic  or  organic,  happened  to  he  8o1 
overdrawn  as  to  compress  the  side  of  its  track  t 
tightly,  that  side    always   ulcerated,  as    I   haw 
already  stated  (see  ante,  p.  103),  aa  the  result  i 
the  pressure.    Making  the  experiments  upon  pigl 
I  further  found,  tliat  when  one  of  these  oi^anuH 
or  silk  threads,  which  had  been  allowed  to  remailj 
three,  four,  or  more  days  in  the  lips  of  a  wounci 
was  taken  out  and  inserted  into  the  bottom  of  I 
new  wound  made  upon  the  back  of  one  of  thea 
animals,  inflammation  —  sometimes  of  a  furmi<4 
culoid  or  carbuncular  form — generally  sprang  up 
rapidly    ai-ound    the   enclosed    thread.      Similar] 
pieces  of  new   silk    thread,  inserted   to   sim 
depths  in  similar  wounds  on  the  opposite  Sid 
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of  the  body  of  the  same  animal,  diil  not  excite 
the  aame  speedy  aud  unhealthy  morbid  reaction 
in  the  lips  and  sides  of  the  wound.  I  believed 
at  the  time— and  believe  still — that  the  old 
suture-threads  were  thus  proved  to  be  capable  of 
being  frequent  sources  of  irritation  and  poiaoning 
to  the  surrounding  tissues ;  because,  after  being 
inserted  in  living  structures  for  three  or  four 
days,  they  do  what  metallic  threads  do  not — 
namely,  they  swell  from  the  imbibition  of  animal 
fluids  in  contact  with  them  ;  and  these  dead,  im- 
bibed fluids  speedily  decompose,  and  irritate  the 
surrounding  living  tissues  onwards  to  suppur- 
ation. The  decomposing  animal  matters  and  pus 
thus  retained  in  the  thread  rendered  it,  in  the 
experiments  I  have  spoken  of,  a  nidus  of  irritation 
and  poisoning  to  the  surrounding  tissues  when  it 
was  buried  in  the  centre  of  a  recent  wound. 

But  in  the  preceding  respects,  a  silken  thread 
applied  to  the  delegation  of  an  artery  does  not 
diff'er  from  a  silken  thread  applied  to  the  stitching 
together  of  the  sides  of  a  wound.  A  silken  suture- 
thread  is  nearly  as  good  as  an  iron  or  silver  suture- 
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thread  in  cases  where  it  can  be  safely  removt 
within  fifty  or  sixty  hours  of  its  insertion 
while  the  metallic  thread  for  almost  an  indefinite- 
time  remains  innocuous — as  far  as  regards  the  toler- 
ance of  the  living  tissues  for  it — the  retained  silken 
thread  or  ligature,  containing  within  its  meshes 
imbibed  decomposing  animal  matter,  is  always 
liable  and  ready  to  be  a  source  of  greater  or  less 
irritation  to  the  textures  with  which  it  is  in  con- 
tact Silken  ligature  threads,  when  tied  around 
arteries,  do  not  usually  ulcerate  through  the  tex- 
ture which  they  strangulate,  till  from  fiaur  or  fii 
to  twenty  or  even  more  days  after  they  are  ap- 
plied. During  that  long  period  they  necessarily 
contain  dead  animal  fluids,  and  speedUy  imbibe 
the  pua  which  is  inevitably  poured  out  along 
their  tracks — for  they  inevitably  pitnluce  sup- 
puration—and they  are  thus  amply  provided, 
within  their  own  meshes,  with  the  materials  of 
mischief,  if  these  materials  are,  as  we  believe 
them — in  the  language  of  Drs.  Druitt  and  Kiikes 
— to  be,  "decomposing  animal  matter." 

2.  The  Arterial  Sloughs. —  In  wounds  wherej 
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arterial  ligaturea  are  used,  another,  and  perhapa 
far  more  serious,  source  of  such  "  decomposing 
animal  matter  " — of  such  "  ichorous  or  putrid 
matters,"  to  use  the  words  of  Dr.  Tanner— as  are 
capable  of  exciting  pyaemic  fever  is  to  be  found 
in  the  small  sphacelating  masses  or  sloughs  made 
by  the  ligatures  in  the  ends  and  stumps  of  the 
tied  arteries.  The  ichorous  putrid  matter  oozing 
from  all  soft  tissues  in  a  state  of  mobt  mortifica- 
tion or  sloughing,  is  usually  believed  to  be  of  an 
irritating  and  acrid  nature.  "  Mortification,"  ob- 
Ber\'es  Sir  Robert  Carswell,  "of  a  portion  of  a 
limb  succeeding  to  inflammation,  to  a  mechanical 
injury,  to  an  operation,  is  often  followed  by  mor- 
tification of  some  internal  organ.  .  .  The  septic 
principle,"  he  adds,  "  is  carried  into  the  blood, 
and  appears  to  give  rise  to  a  state  of  gan- 
grene or  sphacelus."'  "  Putrid  animal  sub- 
stances," observes  Dr.  Eobert  Ferguson,  "are 
among  the  most  noxious  poisons  to  the  blood."' 
"Cyclopsedia  of  Proctical  Medicine," 


Carttctll. — See  the 
yoL  ill.  p.  144. 

'  Fcrjaton. — See  his  "  Essays  ( 
of  Women,"  Part  I.  p.  75. 
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Dr.  FtTguason  makes  this  observatiou  in  regard  t 
the  cause  and  production  of  puerperal  fever, 
disease  which  I  have  elsewhere  tried  to  show  w-i 
analogous  with  surgical  fever.  In  reference  to 
the  same  malady — puerperal  fever — Dr.  Righy 
maintains  that  it  essentially  consists  of  "  the  in- 
troduction into  the  circulation  of  an  animal  poison 
generated  by  putrefaction."  "  We  have  long," 
he  observes,  "  been  convinced  that  one  of  the 
causes  of  puerperal  fever  is  the  absorption  of 
putrid  matters  furnished  by  the  coagula  and  dis- 
charges which  are  apt  to  be  retained  in  the 
uterus  and  passages  after  parturition."'  In  re- 
ference to  the  small  sloughs  and  ulcers  which  are 
liable  to  occur  in  the  intestinal  canal  in  con- 
tinued or  typhoid  fever,  the  late  Dr.  Todd  makes 
a  remark  perhaps  still  more  pertinent  to  our  case. 
In  that  disease,  "  the  sloughing  and  ulcerative 
process,"  as  he  observes,  "furnishes  a  source  of 
formation  of  a  poisonous  matter,  which  we  know, 
by  experience  of  analogous  cases,  when  taken  i 
the  system,  creates  symptoms  of  the  same  i 

'  /fi^ij/.— See  hifl  "  Syslcni  of  Midwifery,"  pp.  266  and  S 
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racter  as  those  of  these  fatal  instances  of  typhoid 
fever.  ...  One  of  the  worst  forms  of  pyaemia,^^ 
he  adds,  "  is  apt  to  arise  in  cases  of  typhoid  fever 
from  the  absorption,  I  believe,  of  some  of  the  pro- 
ducts of  the  sloughing  and  ulceration  going  on  in 
the  bowels.^' ^  There  is  certainly  no  reason  to  be- 
lieve that  the  dead,  septic,  sloughing  material  of  an 
artery  differs  in  this  respect  from  any  other  dead, 
septic,  sloughing  structure.  And  in  surgical 
wounds  these  arterial  sloughs,  more  or  fewer  in 
number,  are  placed  in  the  conditions  and  situa- 
tions best  adapted  for  the  absorption  of  their  gan- 
grenous discharges;  because  they  are  lodged  in 
the  depths  and  centre  of  the  raw  wound,  and 
almost  closely  in  contact  with  the  gaping  orifices 
of  the  veins  that  run  alongside  of  the  tied  and 
gangrenous  artery.  One  surgeon,  Mr.  Henry  Lee, 
has  ingeniously  suggested  the  possibility  of  pre- 
venting the  absorption  of  morbid  matter,  and 
consequent  blood-poisoning,  in  cases  of  inflamed 
external  veins,  by  applying  acupressure  higher  up 

*  Todd. — See  his  "Clinical  Lectures  on  Certain  Acute  Di- 
seases/' pp.  115  and  282. 
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io  tlie  tube  of  the  affected  superficial  vein.  He 
has  published  two  or  three  iuatances  where  this 
practice  seemed  to  be  followed  by  the  happiest 
results.'  But,  in  passing,  may  we  not  venture  to 
aak  whether  a  similar  application  of  acupressure 
to  the  deep  veins  of  a  wounded  or  amputated 
limb  would  not  sometimes,  under  similar  circum- 
stances, be  followed  by  similar  success  ?  At  all 
events,  Mr.  Lee's  and  other  cases  show  sufficiently 
the  danger  of  sphacelating  and  decomposing  tissues 
being  placed  in  contact  or  contiguity  with  the 
open  orifices  of  veins. 

Possibly,  in  some  exceptional  cases,  the  sanious 
ichor  from  the  arterial  slough  may  be  more  dele- 
terious and  poisonous  than  in  others.  At  all 
events,  we  see  sometimes  that  the  dead  bodies  of 
those  that  die — particularly  of  puerperal  and  sur- 
gical fever— have  all  their  tissues  aud  fluids  of 
such  a  poisonous  nature,  that  they  dangerously 
and  fatally  affect  the  body  of  the  dissector  when 
introduced  into  his  system  in  the  smallest  quan- 

'  Hmiry  Lfe. — See  the  "  Britiah  Medical  Journal"  for  Janu- 
ary 23<lnnd  30lli,  18C4. 
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tity  by  the  smallest  wound.  What  happens  in 
the  way  of  septic  decomposition  to  the  dead  body 
as  a  whole,  may  possibly  happen  now  and  again 
to  individual  dead  portions  of  a  body — however 
small — in  the  form  of  local  sloughs.  Besides,  there 
is  one  form  of  slough — viz.  hospital  gangrene — 
where  contact  of  the  ichor,  or,  to  use  the  expression 
of  Professor  Gross,  "  of  the  secretions  of  a  gan- 
grenous sore  with  a  sore  of  a  healthy  character," 
excites  a  dangerous  gangrenous  tendency  in  the 
latter.^ 

Surfaces  of  Wounds  capable  of  Ahsorhing  Mor- 
bific Materials  'placed  in  contact  ivith  them. 

m 

That  mineral  and  organic  poisons  can  be 
absorbed  from  the  surfaces  of  wounds  is  testified 
to  by  ample  experiment  and  observation.  "  In 
recent  times,"  observes  Dr.  Christison,  "  Professor 
Orfila  has  proved  that  various  poisons,  such  as 
arsenic,  tartar  emetic,  and  acetate  of  lead,  dis- 
appear in  part  or  wholly  from  wounds  into  which 

*  Gross, — See  his  "  System  of  Surgery,"  2d  edit.,  voL  i.  p. 
185. 
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they  had  been  introduced." '  "  Any  ulcer  or  wound," 
remarks  Dr.  Taylor,  "  is  a  ready  medium  for  the 
absorption  of  poison."'  "  The  observation,"  writes  1 
Liebig,  "  of  Magcndie,  that  putrid  blood,  brain, 
bile,  or  pua,  when  laid  on  fresh  wounds,  produces 
in  animals  vomiting,  languor,  and  death,  after  a 
shorter  or  longer  interval,  has  not  yet  been 
contradicted."^  I  have  seen  an  animal  poisoned 
by  materials  introduced  into  an  old  seton  wound. 
Ulcers  and  wounds  have  absorbed  poisonous  doses 
of  arsenic.  We  affect  the  body  systematieally  by 
dusting  strychnine  and  moi-phia  upon  the  open  \ 
surfaces  or  wounds  left  by  blisters.  Further,  we 
have  abundance  of  proofs  of  the  absorption  of 
animal  poisonous  material  from  wounds  in  the 
human  body,  in  the  inoculability  of  small-pos, 
cow-pox,  syphilis,  glanders,  pustule  maligne,  etc, 
and  in  the  fact,  that  bodies  in  dissecting-rooms 
sometimes  pass  into  a  certain  state  of  decomposi- 
tion which  is  communicable,  by  punctures  and 
scratches,  to  the  living  subject 

'   CkriitiMii. — See  Ilia  "  Treatise  on  Poisons,"  4tb  edit,,  p,  1 2. 
■   Tafftor.- 
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Nature  of  the  Poison  in  Surgical  Fever. 

Pathologists,  up  to  the  present  time,  are  by 
no  means  agreed  as  to  what  actually  constitutes 
the  morbific  matter  which,  when  absorbed  or  im- 
bibed into  the  blood  from  wounds,  produces  the 
disasters  of  pytemlc  or  surgical  fever.  Some  hold 
that  the  matter  consists  of  entire  pus-globulea ; 
others  that  it  is  the  putrid,  thin,  or  serous  portion 
of  the  pus  ;  or  septic  matter  not  necessarily  con- 
nected with  suppuration ;  or  organized  living 
genns,'  multiplying,  dying,  and  decomposing  in 

'  Orijanu:  living  germt. — See  il  mont  intereating  and  sugges- 
tive lecture  on  thia  subject,  entitled,  "  Sotue  Causes  of  Exceseive 
Mortality  after  Surgical  Operations,"  by  Mr.  Spencer  Wella, 
in  the  "  Medical  Times  and  Gazette"  for  October  let,  1664. 
Mr.  Welh  adduces,  and  comments  witli  ability  on  tbe  recent 
reseatchea  and  views  of  PiiateuT  (hcc  aim  "  Medico-CliinirgioLl 
Review,"  July  1864,  p.  102),  Cbalvet,  Eiaelt,  Davaine,  Polli  of 
Milan,  etc  "  Carrying  on,"  says  Mr.  Wells,  "  tlie  anali^y 
between  puerperal  fever  and  purulent  infection,  in  the  various 
forms  whicli  contribute  so  lat;ge  a  share  to  the  eicessive  niortulity 
oiler  surgical  operations,  and  applying  tbe  knowledge  for  which 
we  are  indebted  to  Pasteur,  of  tbe  presence  in  tbe  attnospbere  of 
organic  germs  which  will  grow,  develops,  and  multiply  under 
favourable  conditions,  it  is  easy  to  understand  tlmt  gome  germs 
find  tlieir   moat   appropriate    nutriment   in   the   secretions  from 
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the  pua  or  other  morbid  wound-diacharges,  and 
afterwards  in  the  blood  ;  or  in  its  initial  genesis,  1 
forma — as  I  believe    more  probable — of  organic  1 
poisons  arising  from  animal,  or  possibly  proto-  I 
lyoic  decomposition,  more  like  alkaloids  in  their  | 
chemical  type  and  poisonous  effects  than  aught  I 
we    can  otherwise    wcU    compare  them   to.      It  i 
is  of  no    moment,    in    reference  to  our  present 
inquiry,  which   of  these    doctrines  be  true ;    or 
whether  there  be  not  different  species  or  varieties 
of  septic  or  surgical  fever  due  to  different  spe-  I 
ciea  and  varieties  of  the  poisonous  matter  intro-  J 
dueed.     Allow  me,  however,  to  remark,  that  the  i 
morbid  materials  existing  on  the  raw  surface  of 
the  wound  would  proljably  be  absorbed  or  im- 
bibed even  more  frequently  than  they  are— and 
hence   the   devastations  of  pyosmic   or  surgical  i 
fever  would  be  greater  than  they  are  at  present 


woDDda,  or  in  pue,  and  that  they  so  modify  it  u  to  convert  it  ■ 
into  a  poison  when  abaorbed — or  tbat  the  germs,  after  develop- 
ment, multiplication,  and  death,  may  fonn  a  putrid  infecting 
matter^ — or  that  tliey  mny  eutet  the  blood  nai  develojie  them- 
eelvefl,  efTectin);  in  tlie  process  deadly  changes  in  the  circnlating 
flnid."— (P.  351.) 


APPLIED   ANIMAL   POISONS.  399 

acknowledged  to  be — were  it  not,  that  in  a  certain 
proportion  of  cases  the  gi^anulating  walls  of  the 
wound  with  which  the  ligatures  are  in  contact, 
and  the  ovoid  mass  of  new  fibrin  or  lymph,  which 
surrounds  the  strangulated  and  sphacelated  end 
of  the  artery,  form,  against  the  evil  influences  of 
absorption,  guards  which  too  often  give  way  when 
the  reparative  process  in  the  wound  in  any  way 
fails.  Besides,  frequent  though  the  disease  is,  its 
greater  frequency  is  perhaps  still  more  prevented 
by  the  happy  prophylactic  absence^  from  the 
blood  of  an  adequate  and  fit  pabulum  of  organic 
materials,  upon  which  the  poison  from  the  wound 
— when  once  absorbed  and  introduced  into  the 
circulating  system — could  produce  the  necessary 
organic  changes  or  ferment  which  the  commonly 
received  theory  of  puerperal  and  surgical  fever 
involves. 

*  Prophylactic  alaeneey  etc, — See  a  Note  in  Appendix,  No. 
VUI.,  on  "  Prophylactic  Surgery." 
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What  Acupressuke  avoids  in  the  Excitation  i 
OF  Surgical  Feveb,  and  in  the  Local  i 
Hygiene  of  Sukgical  Wounds. 

The   interior   of  a   wound    treated  by  acupres-  I 
8ure  is  in  principle  so  different  from  the  interior  J 
of  a  wound  treated  by  the  ligature  of  its  arteries, 
that  there  is  every  reason  to  believe  that,  when  i 
more  generally  adopted,  the  occurrence  of  pyjemio 
or  surgical  fever  will  become  lessened  at  least  and 
diminished.    A  long  series  of  careful  observations, 
however,  can  alone  definitely  determine  this  most 
important  matter.    But,  hypothetieally,  we  would 
expect  such  a  favourable  result  to  follow,  if  the  I 
present  ideas  of  the  best  surgical    pathologiata  '' 
regarding  the  origin  of  this  fever  in  the  introducs- 
tion  of  decomposing  animal  matters  into  the  blood,  1 
be  founded  in  truth.    For  (1.)  The  inevitable  pre- 
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scnce,  in  cases  of  dcligation,  of  as  many  dead 
mortified  sloughs  as  there  are  vessels  tied,  and 
the  total  absence  in  acupressure  of  any  such  irri- 
tating putrefying  points,  form,  as  we  have  al- 
ready seen,  one  of  the  principal  distinctions 
between  the  use  of  the  ligature  and  of  the  needle 
as  haemostatics.  (2.)  It  is  scarcely  to  be  doubted 
that  pieces — however  small— of  dead  festering 
tissue,  deeply  lodged  and  embedded  in  raw  wounds 
for  daj's  or  even  for  weeks,  could  have  any  other 
than  a  dangerous  and  contjiminating  influence, 
both  upon  the  wound  and  upon  the  invalid — both 
upon  the  rapidity  of  the  patient's  recovery  and 
upon  the  chances  of  his  recovery  at  all.  (3.)  The 
processes  of  elimination,  ulceration,  and  suppura- 
tion, which,  in  deligation,  each  individual  arterial 
slough,  however  minute,  necessarily  and  inevitably 
escites  in  the  living  tissues  around  it — a  process 
that  is  totally  wanting  in  acupressure — constitutes 
another  great  difference  against  the  use  of  the  liga- 
ture and  in  favour  of  the  use  of  the  needla  Be- 
sides, (4.),  the  body  or  limbs  of  the  ligature,  with 
its  imbibed,  decomposing,  putrid,  and  pmTilent 
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materials,  may,  in  caaea  of  deligatiou,  form,  aa  wej 
have  seen,  a  som-ce  of  irritation  of  both  a  local  I 
and  a  constitutional  chai-acter.     Surgeons  haveJ 
generally,  as  I  am  inclined  to  think,  overlooked  I 
these  various  deleterious  effects  of  the  ligature,  m 
relation  to  their  local  morbific  action  upon  the 
wound, — but  also  still  more  in  relation  to  their 
morbific  action  upon  the  system  at  large. 

In  the  largest  and  last  work  on  sui-gery  pub- 
lished in  Great  Britain,  viz.  Holmes's  "  System  of 
Surgery,"  Mr.  Callender,  the  author  of  the  article 
on  pyiBmic  or  surgical  fever,  states,  that  "  althou^  | 
no  satisfactory  explanation  can  be  offered  of  the  ■! 
fact,  it  must  be  assumed  that  wounds  may  them- 
selves engender  septic  matter ;"  and  he  observes,  ] 
a  few  sentences  onwards,  that  should  suppurating  t 
wounds  "  become  infected,  their  treatment  must  J 
be  aa  simple  aa  possible.     All  sources  of  irrit*^  I 
tion,"  he  adds,  "  as  foreign  bodies  or  accumulatioDC  J 
of  pus,  should  be  removed,"  etc.     But,  no  doubly  1 
the  ligatures,  and  the  sloughs  to  which  the  liga-  I 
turea  are  affixed,  frequently  themselves  engender  J 
septic  matter ;  and  there  would  bo  little  use  in  | 
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removing  foreign  bodies  or  aecumnlations  of  pus 
if  we  were  obUgcd  to  leave  liehintl,  as  deligation 
necessitates,  such  foreign  bodies  and  formers  of 
septic  and  purulent  matter.  To  prevent  pyjemic 
or  surgical  fever,  Mr.  Callcnder  correctly  advises 
us,  in  regard  to  surgieaJ  wounds,  that  care  be  "taken 
to  promote  their  early  closure  j  for,  when  this  is 
attained,  exhausting  suppuration  is  avoided,  and 
the  disposition  to  pytemia  ia  lessened ;  they  should 
also  be  kept  clean,  and  free  from  irritation."' 
Now,  all  these  preventive  measures  are  so  far 
aimed  at,  and  in  part  attained,  by  acupressure ; 
and  all  of  them  are  8o  far  boldly  set  at  defiance 
when  the  ligature  is  employed.  Nor  is  it  neces- 
sary to  insist  upon  the  high  importance  of  such 
indications  as  these  are  in  a  prophylactic  point  of 
view  ;  for  here — as  elsewhere  in  medical  science — ^ 
prevention  will  ever  be  found  safer,  and  surer,  and 
simpler  than  cure. 

Local  Hygiene  of  Wound/. 
In  the  modem  history  of  medicine  no  subject 

'   CalUnder. — See  Huliiiea'a  "  System  of  Siirgtry,"  vul.  L  pp. 
2fl2,  893,  and  298. 
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lias  made  greater  or  more  solid  and  Buccess^l 
advances  than  the  study  of  the  prevention  o£  j 
disease  —  hygiene  or  sanitary  meaflurea.     AU  un- 
prejudiced minds  who  have  attended  to  the  sub- 
ject, in  our  own  and    in   other  professions,  are  ' 
convinced  that  the  introduction  into  the  body, 
by  inhalation  or  otherwise,  of  decomposing  ani- 
mal matters,  forms — and  particularly  under  some 
apecial  conditions  of  decomposition — a  frequent  ' 
source  of  debility,  disease,  and  death,  and  conati- 
tntes  especially  the  origin  and  promoter  of  various  ' 
forms  of  fever.     Even  in  instances  where  they 
do  not  actually  produce  diseases,  they  aggravate  | 
greatly  and  dangerously  maladies  that  are  excited 
by  other  causes.      The  removal  and  avoidance 
of  these  morbific  causes — resulting  from  organic 
decompositions — form  the  acknowledged  media  by 
which  much  human  life  has  been  already  saved,  i 
and  much  human  disease  and  misery  already  pre-  \ 
vented.     But  in  the  surgical  patient  there  are,  j 
if  I  may  so  speal;,  heal  as  well  as  general  sani- 
tary airangementa  to  be  attended  to ;  for  besides 
the  general  hygiene  of  the  body  of  the  patient^ 
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there  is  the  local  hygiene  of  the  wounded  or  dis- 
eased part  Nay  more,  the  sanitary  laws  that  are 
of  the  utmost  moment  for  the  patient's  body,  are 
the  same  that  apply  to  the  patient's  wound. 

The  moat  perfect  hygienic  state  for  insuring 
the  health  of  the  general  body  is  simply  the  most 
perfect  attainable  state  of  genei-al  cleanlinesa  as 
regards  abundance  of  air,  abundance  of  water, 
freedom  from  all  decomposing  materials  and 
effluvia,  etc. ;  and  certainly  the  moat  perfect 
hygienic  state,  for  the  local  wound,  is  also  the 
most  perfect  attainable  state  in  it  of  local  clean- 
liness, in  the  best  and  fullest  sense  of  that  term. 

In  the  case  of  a  man  who  is  the  subject  of  a 
large  and  dangerous  surgical  wound,  to  keep 
spontaneously  locked  up — and  systematically  em- 
bedded— within  the  depths  of  the  wound  a  series 
of  rotting,  decomposing  dead  sloughs,  is  surely  not 
more  irrational  than  it  would  be — with  deliberate 
intent  and  forethought — to  submit  the  body  of  that 
man  to  the  morbific  influence  of  a  set  of  uncleanly 
putrefying  organic  materials  placed  mmiediately 
around  him.     "  A  poison,"  wisely  remarks  Mr. 
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Travera,  "  admitted  by  a  wound  or  raw  surfiU 
and  a  poison  admitted  by  the  lungs,  are  equally 
excitants  of  a  specific  constitutional  irritation."' 
Nothing,  in  the  whole  round  of  professional  prac- 
tices and  customs,  seems  to  me  to  be  a  more 
curious  anomaly  and  paradox,  than  to  watch  sur  - 
geons  sew  up  with  the  greatest  artistic  exactitude 
and  nicety  the  lips  of  an  amputation  or  other 
wound  with  metallic  sutures,  while  they  have  way- 
wardly  and  designedly  left,  biu:ied  in  the  interior 
of  the  wound,  a  series  of  silken  ligatures,  each 
of  which  will  inevitably  produce  ulceration  and 
slougliiug  at  the  ligatured  points.  The  finished 
wound  is  apparently  all  tidiness  and  neatness 
without;  but  within  there  are  minute  stran- 
gulated sloughy  portions  of  festering  tissue,  the 
sphacelation  of  which  must  inevitably  be  attended 
by  ulceration  and  suppuration.  It  is  like  enforcing 
cleanliness,  aa  it  were,  and  the  best  hygienic 
measures  outside  a  house,  whilst  within  doors 
there  were  retained  and  locked  up  filth  and  t 


'   TfaifTt.- — See  his  ' 

iiiUon,"  p.  na?. 
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composition,  and  the  explosive  elements  of  destruc- 
tion and  disease.  It  is,  in  short,  the  old  story  of 
the  "  whited  sepulchre,"  "  beautiful  outwardly," 
but  within  "  full  of  all  iincleanness." 

I  know  some  great  and  gifted  surgeons  who 
are  perfectly  alive  to  all  the  startling  perils  which 
their  patients,  after  operations,  would  undergo,  if 
they  allowed  them  to  be  laid  up  in  a  room  the  air 
of  which  was  infested  with  effluvia  from  dead  and 
putrefying  animal  matters, —  and  who  would  feel 
utterly  startled  at  the  very  idea  of  these  patients 
being  recklessly  subjected  to  such  unsanitary  and 
unnecessary  dangers,  especially  at  a  time  when 
their  systems  were  already  lowered  and  depressed 
by  the  previous  shock  of  the  operating  knife. 
Yet  how  few — how  very  few — of  these  same  siu*- 
geons  hesitate  at  this  moment,  in  designedly  and 
deliberately  submitting  these  same  patients  to  the 
analogous  but  still  greater  perils,  which  are  inevit- 
ably produced  by  needlessly  entombing  dead  and 
putrefying  animal  materials  within  the  depths  of 
those  very  wounds  which  tbeir  scalpels  have  in- 
flicted !     They  take  all  possible  means  to  prevent 


any  dead  animal  materials  from  being  inlialed  by 
the  lungs  of  their  patients, — and  no  pains  what^ 
ever  to  prevent  similar  dead  animal  materials 
from  being  imbibed  by  the  open  surfaces  of  their 
wounds.  Nay,  they  determinedly  place  and  plant 
dead  and  festering  animal  matters  in  the  closest 
possible  contact  with  the  fresh  absorbing  surfaces 
of  their  patients'  wounds,  and  sew  and  lock  them 
up  there,  as  if  for  the  very  purpose  of  enforcing 
and  assuring  their  imbibition,  whilst  they  equally 
determinedly  preclude  the  inhalation  of  any  such 
materials  by  the  process  of  respiration.  It  is  impos- 
sible to  account  for  such  strange  and  paradoxical 
inconsistencies  ;  and  yet  I  fear  human  nature  and 
liuman  practices  are  full  of  them. 


In  myfii'st  communication  on  acupressure  to  the 
Royal  Society  of  Edinburgh,  I  ventured  to  draw  the 
following  general  inferences  in  regard  to  the  pro- 
bable resiUts  likely  to  accrue  from  its  introduction 
into  practice ;  and  the  experience  of  the  interven- 
ing four  years  has,  I  believe,  already  gone  far  to  con- 
firm the  correctness  of  these  diiferent  inferences : — 
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"  The  acupressure  of  arteries,  when  compared 
with  the  ligature  of  them,  appeara,  as  a  means  of 
arresting  hiemorrhage,  to  proaentvarious  important 
advantages : — 

"  1st,  It  will  be  found  more  easy,  simple,  and 
expeditious  in  its  application  than  the  ligature. 

"  Qd,  The  needlea  in  acupressure  can  scarcely 
he  considered  as  foreign  bodies  in  the  wound,  and 
may  always  be  entirely  removed  in  two  or  three 
days,  or  as  soon  as  the  artery  is  considered  closed ; 
whilst  the  ligatures  are  true  foreign  bodies,  and 
cannot  be  removed  till  they  have  ulcerated  through 
the  tied  vessels. 

"  3d,  The  ligature  inevitably  produces  ulcera 

tion,  suppuration,  and  gangrene  at  each  arterial 

point  at  which  it  is  applied  ;  whilst  the  closure  of 

arterial  tubes  by  acupressure  is  not  attended  by 

any  such  severe  consequences. 

^  "  ith,  The  chances,  therefore,  of  the  union  of 

H  wounds  by  the  first  intention  should  be  greater 

■  under  the  arrestment  of  surgical  hicmorrhage  by 

H  acupressure  than  the  ligature. 
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frequently  to  be  excited  by  the  unhealthy  suppu- 
ration, etc.,  in  wounds  which  arc  liable  to  be  set 
up  by  the  presence  and  irritation  of  the  ligatures. 

"  Gth,  These  dangerous  and  fatal  complications 
are  less  likely  to  be  excited  by  the  employment 
of  acupressure,  seeing  the  presence  of  a  metallic 
needle  has  not  the  tendency  to  create  local  sup- 
purations and  slougha  in  the  wound,  such  as  occur 
at  the  seats  of  arterial  ligatures. 

"  And  7lh,  Hence,  under  the  use  of  acupressure, 
we  are  entitled  to  expect  hoth,Jtrst,  that  surgical 
wounds  will  heal  more  kindly  and  close  more 
speedily ;  and,  second!)/,  that  surgical  operations 
and  injuries  will  be  less  frequently  attended  than 
at  present  by  surgical  fever  and  pyaemia."' 


'  Gtneral   ia/erenee»  on   ocBpreMare.— See 
Medical  Journal"  fur  Janoary  1860,  p.  60O. 
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CHAPTER  XXII. 

Application  of  Acupkessure  to  other  Opera- 
tions THAN    THE    CLOSURE    OF   ArTERIES    IN 

Surgical  Wounds. 

Hitherto  I  have  spoken  chiefly  or  only  of  acu- 
pressure in  relation  to  its  haemostatic  and  healing 
eflFects  upon  surgical  wounds.  But  it  is  appli- 
cable to  other  surgical  conditions  and  circum- 
stances than  the  mere  closure  of  blood-vessels  laid 
open  by  accident  or  by  the  scalpel.  In  my  first 
communication^  on  the  matter  I  suggested  some 
other  applications  of  it  as  follows : — 

(1.)  "  Possibly,  in  some  amputations,  an  acu- 
pressure needle  or  needles  may  yet  be  passed, 
immediately  before  the  operation,  half  an  inch  or 

*  Proposals  in  jirtt  communiccUion  on  acupressure, — See  the 
*'  Edinburgh  Medical  Journal''  for  January  1860,  p.  649. 
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ao  above  the  proposed  site  of  the  amputation- 
line,  so  as  to  shut  the  principal  artery  or  arterieB, 
and  render  the  operation  comparatively  blood- 
less. If  so,  these  needles  would  serve,  at  one 
and  the  same  time,  the  present  uses  of  both  tour- 
niquet and  arterial  ligatures.  (2.)  Perhaps  this  will 
be  found,  in  some  cases,  a  simple  and  effectual 
means  of  compressing  and  closing  the  artery  lead- 
ing to  an  aneurism — as  the  femoral  artery,  for 
example,  in  popliteal  aneurism — changing  the 
operation  for  that  disease  into  a  simple  process  of 
acupuncture  instead  of  a  process  of  delicate  dissec- 
tion and  deligation,  when  in  any  case  the  milder 
methods  of  compression,  manipulation,  and  con- 
tinuous flexion  of  the  knee  fail.  (3.)  It  has  been 
hitherto  a  difficult  problem  to  obstruct  the  vessels 
of  the  ovarian  ligament  in  ovariotomy,  without 
leaving  a  foreign  body,  whether  clamp  or  l^ture, 
upon  the  stalk  of  the  tumour,  to  ulcerate  and 
slough  through  it.  If  the  stalk  be  transfixed  and 
pinned  in  its  whole  breadth  to  the  interior  of  the 
relaxed  abdominal  walla,  by  one  or  more  acupres- 
sure-needles passed  through  these  abdominal  walls 
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from  without,  this  difficulty  may  possibly  be  over- 
come/' 

Let  us  consider  somewhat  more  in  detail  each 
of  these  proposed  applications  of  acupressure  : — 


1.  Acupressure  op  the  Trunks  op  the  Sup- 
plying Arteries  in  Amputations,  Removal  op 
Tumours,  etc. — ^After  describing  the  restraint  of 
haemorrhage  by  compressing  the  arterial  trunks 
supplying  the  parts  of  the  body  that  were  to 
be  cut  through — by  means  of  circular  compres- 
sion of  the  limb,  by  the  garrot,  the  tourniquet,  the 
naked  hand,  etc. — M.  Velpeau  adds,  "  In  certain 
cases  a  still  more  secure  method  may  be  had  re- 
course to.  We  lay  bare  the  artery  at  a  certain 
distance  from  the  place  where  the  operation  is  to 
be  performed,  and  apply  a  Ugature  to  it.''^ 

T  have  already  cited  (p.  258,  ante)  Professors 
Marjolin  and  Blandin  as  having  tried  this  pra<5tice 
in  amputation  of  the  limbs.  In  1760  LefSbure 
suggested  the  propriety  of  tying  the  femoral  artery 

*   Velpeau, — See  his  "  M^decme  Op^ratoire,"  torn.  L  pp.  300- 
302. 
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before  attempting  amputation  at  the  hip-joint —  I 

a  practice  which  has  been  followed  in  that  opera- 1 

tion  by  Delpech,  Larrey,  and  others.'    But,  indeed,  I 

the  compression  and  ligature  of  the  main  artery  of  1 

a  limb  that  is  about  to  undergo  amputation  is  a  1 

very  old  proposition  in  surgery.     In  the  writings  J 

of  Archigenes— the  reputed  medical  firiend  and  .1 

attendant  of  Juvenal — it  is  stated,  that  before  the  I 

limb  is  cut  off,  the  vessels  leading  to  the  site  of  J 

the  amputation  are  to  be  tightly  bound  or  stitched  I 

together.'' 

I  am  not  aware  that  acupressure  of  the  arterial  I 

trunk  or  trunks  has  been  yet  tried  successfully  s 

a  preliminary  proceeding  to  any  amputations  of  ] 

the  extremities.     In  one  case  of  amputation  of  I 

the  thigh  by  Dr.  Henderson  of  Leith  for  a  severe 

railway  injury,  I  made  an  attempt,  before  the  j 

incisions  were  begun,  to   compress  the   femoral  j 

1  Liffature  ef  tht  femoral  artery  ixfore  ampuUUirm  al  iKe  ki]h  1 
joint. — See  Bourgerj's   "  Traiti  Complet   de   I'Asatomie,"   elA,  J 

torn.  vi.  [I.  272. 

'  Archiffciia. — See  the  "  Orrecorum  Cliirurgici  Libri,"  edited  I 
by  Coccliius,  Florence,  1754,  p.  157.     Tlie  words  ueed  by  Arulii- 
genes   are   aa    follows; — "  ' Afri)^i«)(/STin  tu>  i)   iiti^iuvriu  *'4J 
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artery  with  a  long  needle,  but  failed.  Others, 
possessing  more  surgical  dexterity,  have  suc- 
ceeded, as  in  the  following  case  of  amputation  of 
a  large  portion  of  the  lower  jaw,  by  my  friend 
Mr.  Spencer  Wells, 

Case  XXX\TI. — Removal  of  Portion  of  Lower 
Jaw,  and  Tumour  attacked  to  it. — Frevious  Acu- 
pressure of  the  Facial  Artery. — The  patient  had 
a  tumour  uivolving  the  left  side  of  the  lower  jaw. 
It  covered  all  the  remaining  teeth  of  the  left  side 
of  that  jaw,  projected  into  the  mouth,  pushed  the 
tongue  backwards  to  the  right  side,  interfered 
materially  with  mastication  and  deglutition,  and 
rendered  the  voice  very  low  and  indistinct  Mr. 
Wells  removed  the  diseased  portion  of  bone  and 
the  tumour  by  means  of  a  single  incision  running 
along  below  the  base  of  the  jaw,  from  the  angle 
to  the  symphysis.  The  cheek  was  dissected  from 
the  tumour,  and  the  jaw  divided  by  saw  and 
cutting  forceps  close  to  the  angle  and  to  the  left 
side  of  the  symphysis.  The  resulting  wound  was 
united  by  metallic  sutures,  and  the  upper  and 
lower  molar  teeth  upon  the  right  side,  were  kept 
in  apposition  by  a  small  mould  of  vulcanite,  which 
was  removed  after  twenty-four  hours.  "  Nearly," 
observes  Mr.  Wells,  "  the  whole  of  the  wound 
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united  by  fii-st  intention."'  And,  writing  to  mei 
with  regard  to  the  case,  he  states  : — "  As  to  your  ■ 
suggestion  to  use  a  needle  before  an  operation  to 
cheek  hoamorrhagc,  or  rather  to  prevent  it,  it  may 
interest  you  to  know,  that  I  did  this  lately  before 
excising  half  the  lower  jaw.  I  knew  that  my 
fii-at  cut  would  be  straight  across  the  facial  artery ; 
so  I  passed  a  needle  under  the  artery  before 
making  the  cut.     It  answered  perfectly." 

2.  ACUPRESSDRE  OF  AkTERIAL  TkL'NKR  LEADISa 

TO  Aneurism. — \Vlien  a  ligjxture  is  placed  around 
a  large  arterial  ti-unk,  it  is  usually  a  number  of  i 
days,  and  sometimes  a  number  of  weeks,  before  it 
eats  its  way,  by  ulceration,  etc,  through  the  tube 
of  the  vessel,  and  becomes  separated.  During  all 
this  prolonged  interval,  the  incisions  made  to  reach 
the  vessel  are  prevented  from  completely  closing 
by  the  ligature  lying  as  a  foreign  body  between 
the  lips  of  the  wound;  and,  moreover,  hsemor- 
rhage  frequently  supervenes  from  one  or  other  end 
of  the  ulcerating  artery.  If  it  were  possible  to 
flatten  and  close  the  ai-terial  trunk  merely  and 

'   WetU, — See  the  "  Transactions  of  the  Pfttholopcal  Soci«^ 
of  London,"  voL  xii.  (1861)  p.  217. 


LEADING  TO  ANEURISMS. 


simply  by  an  acupressure  needle,  or  ueedles,  all  the 
tearing  of  the  two  internal  tunics  of  the  vessel  pro- 
duced by  the  ligature, — rtbe  breaking  up  of  its  vital 
connectiona  from  the  whole  circle  of  surrctunding 
tissue, — and  the  indefinite  irritation  of  the  liga- 
ture-thread, would  be  avoided ;  whilst  the  with- 
drawal at  will  of  the  needle  in  two  or  three  days, — 
when  the  occlusion  of  the  arterial  tube  was  com- 
pleted,— would  serve  in  a  great  measure  to  set 
aside  and  avert  those  dire  mischances  of  local 
ulceration,  sloughing,  and  secondary  hsemorrhage, 
which  have  proved  such  common  sources  of  danger 
aud  death  in  the  deligation  of  the  larger  arteries 
of  the  body. 

Most  or  all  of  the  larger  arteries  that  are  ever 
made  the  subject  of  deligation,  are  so  situated  in 
relation  to  bones,  that  those  bones  would  readily 
afford  a  point,  against  which  the  arterial  tubes 
might  be  readily  and  successfully  compressed. 
The  nerves,  however,  and  veins,  by  which  the 
arteries  are  usually  accompanied,  will  be  regarded 
by  many  authorities  as  reasons  for  not  having 
recourse  to  acupressure  in  eases  of  aneurism.  But 
2  E 
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if  these  can  be  avoided,  as  they  are  in  the  pas- 
sage of  the  aneurism-needle  around  the  artery  in  j 
deligation,  the    aurgeon    may  possibly  learn  to  j 
avoid  them  also,  in  passing  and  bridging  a  long  ' 
needle  over  the  artery  in  acupressure — the  artery 
being  first  exposed,  and  the  long  needle  passed 
from  below  and  without  inwards,  so  as  to  include 
the  arterial  tube  only,  and  leave  in  their  normal    ' 
position,  on  one  or  other  side,  the  accompanying 
vein  or  nerve. 

Perhaps  also  a  method  may  be  discovered,  of 
passing  a  long  needle,  sbarjjeued  at  both  ends, 
down  through  the  bottom  of  the  incision,  between 
the  artery  and  nerve  or  vein  on  one  side,  till  the 
point  of  the  needle  emerges,  an  inch  or  more,  at  a 
proper  angle  through  the  skin  externally.  After- 
wards, using  that  emerged  point  as  a  handle,  the 
other  or  anterior  end  of  the  needle  may  by  it  be 
pulled  down  to  the  plane  or  level  of  the  vessel, 
then  passed  or  bridged  over  the  artery,  and 
ultimately  fixed  by  being  driven  a  few  lines 
into  the  tissues  beyond — avoiding,  of  course,  the 
vein  or  nerve  that  may  lie  on  that  side.     The 
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long  needle,  in  whatever  manner  used  to  bridge 
over  the  artery,  would  require  merely  to  pass  over 
it  at  sucb  an  angle  as  is  sufficient  for  the  full 
closure  of  the  vessel ;  aud  it  is  to  be  remembered, 
that  a  very  slight  amount  of  steady  and  fixed 
pressure  is  quite  sufficient  for  this  purpose. 

If  an  artery — such  as  the  femoral  or  carotid 
^should  be  closed  by  the  pressure  of  a  needle,  this 
mode  of  obliteration  would,  as  is  evident,  have 
several  very  marked  advantages  over  deligation.  It 
would  not,  for  example,  tear  the  artery  away  from 
all  its  organic  and  vital  connections  around  its 
whole  circumference,  as  tbe  ligature,  and  even  the 
thread-compress,  when  applied  to  the  obliteration 
of  the  trunk  of  a  vessel  necessarily  do  (see  ante, 
p.  342).  It  would  avoid  that  complete  division, 
by  ulceration  and  partial  sloughing  of  the  tube  of 
the  artery,  which  deligation  involves.  It  would 
allow  the  incision  down  upon  the  vessel,  at  once 
to  close  by  first  intention  ;  because  it  would  leave 
no  foreign  bodies  like  ligatures  between  its  walls 
and  lips.  It  would  diminish  the  mischances  of 
secondary  haemorrhage    from    the    ulceration  or 
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sloughiug  of  tte  can.il  of  the  vessel ;  for  it  wouldfl 
be  removed  fifty  or  sixty  hours  after  being  ap<l 
plied,  and  hence  before  any  ulceration  or  sloughingj 
was  set  up. 

1x1  relation  to  the  proposed  practice  of  acu-  I 
pressure  in  aneurism,  let  me  farther  observe,  that  I 
if  a  long  needle  should  be  ])assed  through  the  I 
skin,  and  without  any  preceding  dissection,  so  a 
partially  or  entirely  to  close  the  arterial  tube,  theA 
compression  of  the  attendant  vein  or  nerve  mayj 
not  be  found  so  detrimental  as  theory  might  1 
suggest  For  practically,  in  the  cure  of  popliteal  1 
aneurism  by  external  compression,  by  the  methods  1 
which  have  been  so  successfidly  followed  in  the  1 
Dublin  school  of  surgery,  the  femoral  vein  and  ■ 
branches  of  tlie  anterior  cnual  nerve  aro  com- 
pressed along  with  the  artery  by  the  external  pad  J 
or  tourniquet  used.  And  we  know  from  the  re-  J 
searches  carried  on  in  the  same  great  school,  that  j 
for  the  cure  of  popliteal  and  other  aneurisms  com-  j 
plete  closure  of  the  vessel  is  not  absolutely  neces- 
sary— its  partial  or  imperfect  closure  usually  | 
proving  sufEcient  for  the  purpose. 
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Perhaps  a  short  form  of  needle,  as  in  the 
second  mode  of  acupressure  (see  mite,  p.  58),  may 
be  found  to  answer  in  compressing  arterial  tubes 
even  better  than  the  long.  But  it  ia  only  by 
experience  on  the  dead  as  well  as  on  the  living 
body  that  such  questions  can  be  settled.  Sup- 
posing the  usual  incisions  to  be  made  down  upon 
an  artery  like  the  femoral,  its  sheath  opened  and 
the  artery  exposed,  then  a  short  needle,  after 
being  passed  through  the  sides  of  the  sheath  or 
any  adjoining  lateral  tissue,  might  possibly  be 
placed  obliquely  across  the  tube  of  the  art;ery, 
pressed  down  so  as  to  close  it,  and  ultimately 
fixed  by  having  its  point  passed  into  the  tissues 
beyond.  The  needle,  if  sufficiently  short,  could 
be  readily  withdrawn,  when  i-equircd,  by  pulling 
at  the  iron-wire  with  which  it  was  threaded. 

I  have  closed  the  carotid  artery  in  the  horse 
by  a  method  which  may  possibly  be  found  more 
adapted  to  the  arteries  in  aneurism,  than  any  of 
the  modes  which  1  have  above  ventured  to  sug- 
gest. After  the  carotid  was  exposed,  as  in  the 
operation    for   deligation,    I    pressed    the   artery 
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somewhat  to  one  aide,  and  passed  a  needle  on 
that  side  of  it,  driving  it  onwards  so  aa  to  fix 
its  point  in  the  tissues  beyond.  Then  I  passed,  a 
second  needle  exactly  on  the  opposite  side  of  the 
ve.ssel,  and  fixed  its  point  in  the  same  way,  and 
as  near  as  possible  to  the  site  of  implantation  of 
the  point  of  the  first  needle.  The  arterial  tube 
was  thus  included  between  two  needles,  one 
passed  on  each  side  of  it,  and  with  their  two 
points  impacted  and  fixed  into  almost  the  same 
point  of  tissue ;  while  their  two  eye-extremities 
were  directed  externally  and  still  loose.  But,  by 
next  pressing  together  these  eye-extremities  of 
the  needle,  and  winding  round  them  a  duplicature 
or  two  of  iron-wire,  the  tube  of  the  artery  was  at 
once  closed  by  being  compressed  between  the  two 
needles.  In  this  mode  of  operating,  as  in  those 
already  described,  the  needles  can  be  always  with- 
drawn at  will  by  traction  at  the  iron  wire  or 
wires  by  which  they  are  threaded. 

It  has  been  already  stated  (see  ante,  p.  172), 
that  M.  Velpeau  suggested,  that  a  needle  and 
twisted  suture  might  possibly  \}e  applied,  for  obli- 
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terative  purposes,  to  the  tubes  of  arteriea  supply- 
ing aneurisms,  as  well  as  to  the  tubes  of  varicose 
veins.  I  have  lately  met  incidentally,  in  surgical 
literature,  with  one  instance  in  which  two  small 
aneurisms  and  their  supplying  arterj'  were  all 
severally  compressed  by  needles  and  twisted 
sutures,  in  accoi-dance  with  the  principles  of  the 
third  plan  of  acupressure,  which  I  have  described 
(see  ante,  p.  GO)  for  the  closure  of  the  mouths  of 
bleeding  arteries  in  wounds.  The  case  I  advert 
to  is  recorded  by  Professor  Malgaigne  in  his 
Operative  Medicine. 

Case  XXXVIII. — Small  Aneurisms  of  the 
Scalp  treated  by  Twisted  Sutures. — The  patient 
had  two  small  aneurismal  tumours  situated  on 
the  frontal  region.  "  I  passed,"  says  Malgaigne, 
"  into  each  tumour  two  pins  which  traversed  it, 
crossing  at  the  centre,  and  I  united  them  together 
by  two  threads,  like  the  twisted  suture,  drawn  with 
sufficient  force.  I  then  passed  under  the  cardiac 
eud  of  the  diseased  artery,  at  two  centimetres  from 
the  aneurism,  another  pin  which  embraced  with 
the  artery  a  certain  portion  of  the  integuments, 
and  which  I  secured  with  a  thread  like  the  others. 
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The  pills  were  left  in  place  twelve  days  without  \ 
any  sort  of  accident,  and  the  cure  was  complete." 

In  this  case  the  treatment  was  perhaps  more  ■< 
than  was  necessary ;  for  in  all  likelihood  the  com- 
presaion  of  the  cardiac  portion  of  the  arterial  tube 
would  have  been  itself  quite  enough;  and  the 
maintenance  of  that  compression  for  two  or  three 
days — instead  of  twelve — would  have  probably 
sufficed.  I  have  known  an  aneurism  in  this  posi- 
tion cured  by  merely  compressing  the  supplying 
arterial  tube  with  a  pad  held  in  position  over  it 
by  a  caoutchouc  letter-band. 

3.  Acupressure  of  the  Ovaeian  Pedicle 
IK  Ovariotomy,— -On  few  points  in  surgery  has 
a  greater  and  more  rapid  revolution  taken  place 
in  opinion,  in  this  country,  than  upon  the  subject 
of  ovariotomy  in  cases  of  ovarian  tlropsy.  To 
understand  the  question  and  its  bearings,  let  me 
stop  to  remark,  that  the  first  case  in  which  the 
operation  was  systematically  performed  for  the 

'  Mal^i/fne. — See  hia  "Manuel  de  M&iecine  Opdratoire," 

(Jth  itlit,,  p.  203. 
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cure  of  that  disease,'  oceurred,  I  believe,  in  Ken- 
tucky, North  America,  in  1808.  The  patient 
consulted  Dr.  Ephraim  M'DowcU  of  Danville, 
who  refused  to  operate ;  but  subsequently  the 
tumour  was  successfully  removed  by  John  King, 

'  Marly  oairiotovtifi. —  The  case  sometimea  quoted  from 
L'Auinonier  waa  certainly  not  a  cose  of  ovariotooiy  for  ovarian 
dropsy,  the  ooly  boJy  removed  being  hard  and  of  the  size  of  on 
egg,  and  the  niosa  of  the  swelling  condstiag  of  u  puerperal  pelvic 
abscesa  which  was  opened.  Percival  Pott  succeaaively  removed 
I>uth  ovaries  in  a  healthy  state  from  a  patient  in  whom  they 
appeared  estemally  in  the  form  of  inguinal  hemiEe  ;  and 
(ictording  to  Athenieus,  Adramyttes,  King  of  Lydia,  followed, 
with  other  ancient  monarch^,  the  practice  of  making  Fetnole 
cunuohB  by  the  eitirpatioii  of  the  cvariea, — (See  the  historical 
notices  of  the  operation  in  my  "  Clinical  Leutnrca  on  the  DiseaHes 
of  Women,"  Philadelphia,  1863,  p.  378.) 

'  First  xi/>tematic  txlirpation  of  a  dropsical  ovary  liff  John 
Kinff.—"  In  1808,  a  lady  of  Stamford,  Kentucky,  called  on  Dr. 
K  U'Dowell,  to  he  examined  and  ojterated  upon  by  hira.  He 
pronounced  it  a  case  of  ovarian  disease,  and  told  her  it  was 
incucahle,  for  8he  mnst  eventually  die  by  the  bursting  of  the 
tnmour  in  the  abdomen.  She  returned  home  in  despair,  bat 
having  related  her  case  to  on  old  Indian  hunter,  who  in  later 
life  had  made  his  living  by  speying  animals,  he  propoaed  to 
cute  her  if  she  would  submit  to  his  mode  of  operation.  She 
said  it  was  but  death  and  ahe  would  try  it  ;  and  aecotdingly 
John  King  opened  the  abdomen  as  he  would  that  of  a  sow  or  a 
heifer,  and  the  tumour  being  pedunculated,  he  passed  a  ligature 
around  the  neck  and  cut  it  off,  and  in  two  weeks  tlie  woman 
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a  sow-gpldi3r.      Next  year,  or  in  1809,  another 
patient    similarly  affected    consulted   Dr.  James  ' 
M'Dowcll  and  his  imde  and  partner  Dr.  Ephraim 
M'Dowell ;    and    the  ovarian   tumour,  weighing  i 
with  its  contents  twenty-two  pounds,  was  sue-  i 
cessfully  removed  by  them.   The  patient  survived 
for  upwards    of  thirty  years,  and  died  at   the 
advanced  age  of  seventy-nine.     The  nephew,  Dr. 
James  M'Dowell,  three  years  afterwards  died; 
and  the  uncle,  Dr.  Ephraim  M'Dowell,  performed 
the  operation,  with  other  practitioners,  in  a  num- 
ber of  successive  cases.     Of  his  first  seven  cases 
six  recovered  and  one  died.'     Unfortunately,  no 
accurate  reckoning  of  bis  operations  continued  to 


was  entirely  recovered.  Sir.  John  Cninden  of  New  Orleoas,  nnd 
Peter  G.  Camden,  formerly  a  niayoi"  of  this  city  (St.  IjOUJb),  will 
both  testify  to  the  con^ectness  of  this  Btatemenf." — ("  A  Report  on 
the  Improvements  in  the  Art  and  Science  of  Siii^ry  in  the  laat 
Fifty  years,"  by  Dr.  Joseph  N.  M'Dowell,  St  Louis,  1860,  p.  88. 
•  Br.  JfDoiceiri /rit ttvtn catet. — His  nephew,  "Dr.  William 
M'Dowell,  who  was  a  member  of  his  family  for  nearly  seTsn 
years — five  as  a  student,  and  two  as  a  pnrtuer  in  practice — ttatea 
that  up  to  the  period  of  hid  removal  to  Finca«tle,  Virginiii,  iu 
1820,  hia  iinule  had  had  Bcveo  cases,  all,  save  one,  tuccessfiil." — 
(See  "  North  American  Medico-Chinirgical  Review,"  Nuveniber 
1860,  p.  1044.) 
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be  kept,  but  one  of  Dr.  lI'Dowell'a  biographers 
tells  us,  that  his  success  was  not  "  so  great  in  hia 
latter  as  in  his  earlier  operations.'"  Dr.  M'Dowell 
published,  in  1817,  in  the  Philadelphia  "Eclectic 
Repertory,"  vol.  vii.  p.  242,  an  account  of  his  first 
three  cases  ;  and  sent  a  copy  of  this  paper  to  his 
old  and  distinguished  preceptor  in  Edinburgh, 
Mr.  John  Bell.  This  accomit  came  into  the  hands 
of  Ml'.  Lizars,  Lecturer  on  Anatomy  and  Sur- 
gery in  Edinburgh,  who  republished  the  cases,* 
and  subsequently  himself  opened  the  abdominal 
cavity  for  the  purpose  of  performing  ovariotomy, 
in  four  patients.  Mr.  Lizars  had  the  fortitude 
and  the  honour  of  commencing  in  Europe,  one 
of  the  most  daring  and  strLking  revolutions  that 
has  ever  taken  place  in  operative  surgery  ;  but  — 
chiefly  La  consequence  of  a  -want,  at  that  time,  of 
sufficient  diagnostic  means — his  own  success,  in 
regard  to  ovariotomy,  was  not  great.  In  the  first 
of  his  four  cases  no  tumour  was  found.  In  a  second 

'  Biography  of  Dr.  M'Datrrll. — See  the  "  North  American 
MeJito-Chirurgical  Review"  for  November  1860,  p.  IU45. 

'  M^DovelT*  ci/»ei pwbUsfted  bii  Li2art. — Seethe  "Editibu:^ 
^[ellica]  and  Snrgica]  Joiini.il"  for  Ottobct  1824,  p.  243,  n/q. 
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case  the  tumour  was  a  pcdiculated  fibroitl  tumom 
of  the  uterus,  and  was  left  unremovei    Both  thi 
patients  recovered.     In  the  remaining  two  c 
the  diagnosis  was  correct,  and  the  ovarian  tumoura-J 
were  extirpated.     One  of  theae  patients  died,  and'l 
the  other  recovered  and  lived  for  years.' 

Speedily  there  sprang  up,  and  was  long  con-.| 
tinned  in  the  Edinburgh  Medical  School  and  else-  J 
where,  a  violent  and  virulent  diacnssion,  as  to  the.! 
legality  and  propriety  of  the  operation,  Mx,  I 
Listen,  at  that  time  a  contemporary  Lecturer  inl 
Edinburgh  with  Mr.  Lizars,  denounced — like  moB&  J 
others — the  operation,  in  terms  very  analogous  to  1 
thoge  of  Gourmclen  against  the  ligature  of  arteries.  I 
He  deemed  the  "  perpetrator"  of  the  operationri 
"  indictable  for  culpable  homicide,"  and  qm 
"  for  such  punishment  as  his  rash  and  recklei 
conduct  richly  deserved."  "  It  is  not  easy  1 
conceive,"  continues  Mr.  Liston,  "  how  the  pre 
posal  could  have  been  seriously  entertained  ■ 
any  sane   individual,  far  less  put  in   practice  ;''1 


■s. — See  his  "  Observations  o 
ia,"  EdiiiLurgli,  1825. 


llie  Eitmi:tioD  uf  IHa>4 


TO   OVARIOTOMY.  429 

and  he  deemed  any  repetition  of  the  operation 
"  unpardonable/'^  The  language  of  Mr.  Byrne 
was  equally  decided,  though  not  equally  denun 
ciatory ;  and  he  argued,  both  on  theoretical  and 
practical  grounds,  against  ovariotomy,  holding 
that  "  it  would  be  very  unjustifiable  to  repeat 
such  hazardous  experiments,  since  it  is  evident 
that,  for  every  life  prolonged  by  them,  many  must 
be  sacrificed.''^ 

Strong  words  and  strong  statements,  however, 
very  often — in  this  as  in  other  instances  in  sur 
gery — have  betrayed  great  strength  of  prejudice 
rather  than  great  strength  of  judgment. 

With  his  far-seeing  and  practical  eye,  that  pro- 
found and  philosophic  surgeon,  John  Hunter,  per- 
ceived— in  the  last  century — both  the  propriety 
and  the  practicability  of  ovariotomy  ;^  and  almost 
all  those  living  and  leading  surgeons  in  Britain, 

*  Listen, — See  his  "Elements  of  Surgery,"  Part  III.,  1832, 
p.  54. 

«  Si/me. — See  his  "  Principles  of  Surgery,"  3d  edit.,  1842, 
p.  419. 

'  John  Hunter, — See  his  **  Works,"  edited  by  Mr.  Palmer 
vol.  i.  p.  573. 
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who  were  most  strenuously  opposed  to  it  a 
years  ago,  now  acknowledge  that  it  is  an  opera- 
tion both  juBtifiable,  and,  on  the  wliole,  wonder- 
fully successful.  Mr.  Syme,  for  instance,  instead 
of  declaring  ovariotomy,  as  formerly,  to  be  "  very 
unjustifiable,"  now  looks  upon  it  as  an  opei-ation 
"established  in  practice."' 

In  the  same  way  Professor  Fergusson  of  Lon- 
don, formerly  a  teacher  of  surgery  in  the  Edin- 
burgh Medical  School,  most  honourably  avowed, 
several  years  ago  : — "  Though  prejudiced  against 
it  [ovariotomy]  in  my  early  education,  I  now  feel 
boimd  to  state  that  the  removal  of  such  formidable 
disease,  by  one  or  other  of  the  various  proceedings, 
as  first  executed  in  this  country  by  Mr.  Lozars, 
and  now  practised  by  Dr.  Clay,  Dr.  F.  Bird,  Mr. 
I.  B.  Brown,  Mr.  Walne,  and  others,  is  not  only 
justifiable,  but  in  reality,  in  happily-selected  cases, 
an  admirable  proceeding."^ 


j« 


'  SifMe. — See  his  "  Priociplea  of  Surgery,"  0th  edit.,  li 
p.  462. 

•  Fergauan. — Sc«  hu  "  System  of  Practical  Surgery,"  4lb 

edit.,  1857,  r.  "81. 
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My  excellent  colleague,  the  Professor  of  Sur- 
gery in  the  University  of  Edinburgh,  Mr.  Spence, 
now  deems  the  performance  of  the  operation,  in 
proper  cases,  as  not  only  warrantable  but  impera- 
tive,^ though  several  years  ago^  he  refused  to 
perform  the  operation  in  what  was  considered  a 
favourable  case,  because  he  then  thought  that 
there  were  circumstances  altogether  adverse  to  the 
regular  admission  of  this  operation  into  surgery. 


8 


'  Spence, — See  the  "  Edinburgli  Medical  Journal "  for  October 
1863,  p.  369. 

*  Spence. — See  the  "  Monthly  Journal  of  Medical  Science," 
January  1846,  p.  65. 

•  Ovariotomy  in  the  Parisian  Medical  School, — Some  of  the 
leading  surgeons  and  physicians  of  Paris  spoke  out  a  few  years  ago 
as  loudly  against  ovariotomy  as  those  of  Edinburgh  formerly  did. 
— (See  extracts  of  their  opinions  in  the  "  British  Medical  Jouraal " 
for  January  18th,  1862,  p.  69.)  "The  extirpation  of  diseased 
ovaries  is,"  according  to  M.  Velpeau,  "  a  fiightful  operation, 
which  ought  to  be  proscribed,  even  if  aU  the  cures  reported  were 
actually  true."  "  Spite  of  all  statistics,  we  reject,"  says  M.  Huguier, 
"  the  operation  almost  absolutely."  "  For  myself,"  observed 
Professor  Moreau,  "  I  consider  that  this  operation  should  be 
classed  amongst  those  which  belong  to  the  province  of  the  exe- 
cutioner." "  There  is  no  cure,"  remarks  Professor  Cruveilhier, 
"  of  multilocular  cysts,  because  none  other  than  extirpation  is 
possible.  Although  this  operation  has  been  practised  in  Eugla^id 
and   America  with  success,  I  consider  that  it  should  never  l>e 


GENERAL   MORTALITY 


Ample  expcricncfi  has  latterly  provi 
the  exposure  of  the  abdominal  cavity,  and  the 
removal  of  ovariaa  tumours,  even  when  morbidly 
adherent,  have  no  such  perilous  results  as  preju-r^ 
dice  and  false  reasoning  formerly  led  surgeons  to 
anticipata  We  have  already  seen  (ante,  p.  380), 
that  the  common  larger  amputations  of  the  limbe 
are  still  fatal  iu  the  proportion  of  nearly  1  in  every. 
3  of  those  operated  upon.  The  experience  of  those 
surgeons  who  have  each  performed  ovariotomy. 


I 


admitted  hare."     iL  Mal^igne  declai«d  against  the  opomtioi 
"of  a  kind  to  put  the  womaa  loo  surely  beyond  the  chauM  of  any 
relupse."     He  deemed,  in  other  words,  on  opentlion  whick  radi-  - 
cally  ciircD  and  &avex  about  two  in  eveiy  three — in  a  discEiae  other-  I 
wise  entirely  beyond  the  jmle  of  medieine   and  arirgery — mJ 
perfectly  unjiiatiliablc ;   wliilst  amputation  of  the  limbs - 
operation  eometiiues  performed  for  expediency,  and  for  moirbilll 
states  curable  by  otlier  tueane — destroys,  according  to  hid  0 
Parisian  statistics,  nearly  one  in  every  two,  and  yet  im  petlect^  J 
justifiable.     That  better  and  Bounder  opinions  are  apriii;^iig  <ipj 
in  the  French  Medical  School,  is  probably  indicated  by  the  A 
of  80  very  sagacious  and  distinguished  a  repi^sentative  of  P 
surgery  as  Professor  Nflaton,  having  as  lately  as  1663  declared  1) 
opinion  to  the   Parisian  Imperial   Academy  of   Medicine,   t 
ovariotomy  will  apcedily  eitend  into  French  practice. — (See  H 
"Bulletins  de  rAcarlumie  Inip^riale  de  M^eetnc"  for  £4tb  Jua 
18d2,  p.  94B.) 
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as  Dr.  Clay,  Dr.  Atlee,  Mr.  Spencer  Wells,  Mr. 
Baker  Brown,  Dr.  Tyler  Smith,  Dr.  Thomas 
Keith,  Dr.  Grimsdale,  etc.,  in  numerous  cases, 
has  shewn,  on  the  whole,  nearly  a  similar  result- 
ing mortality  of  about  1  in  3  for  that  operation.' 

As  far  as  concerns  the  mere  surgery  of  ovario- 
tomy, the  principal  hope,  perhaps,  of  increasing 
its  safety,  and  of  diminishing  its  mortality,  con- 
sists of  some  better  management  of  the  pecbcle  of 
the  tumour.  It  has  been  divided  successfully  in 
America  by  the  ^craseur  by  Drs.  Atlee  and  Pope ; 
and  this  plan  would  be  the  simplest  and  best 
of  all,  if  it  could  be  depended  upon.  But  few 
operators  seem  to  think  that  this  measure  affords 


'  Mortality  /rum  ov<trii>tom;/. —  Dr.  Chnrchill  givea  the  Btati»- 
tical  reanlla  of  249  casus  of  ovariotomy  performed  up  to  August 
1863,  byfoiu  gentlemen— namely,  Dr,  Clay,  Dr.  Tyler  Smith, 
Mr.  Baker  Brown,  and  Mr.  Spencer  Wella — and  he  concludea  as 
follows  : — "  tn  the  practice  of  these  diatinguished  men,  upon 
whose  accuracy  one  can  rely,  we  have  in  249  cases,  164  re- 
coveries and  85  deaths,  or  rather  more  than  one  in  three." — 
{See  Dr.  Churehill's  "Diseases  of  Women,"  0th  edit.,  p.  529.) 
See  also  the  statistics  of  the  operation  in  Dr.  Oraily  Hewitt's  late 
exceUent  work  on  "  The  Diseases  of  Women,"  ]ip.  586  and  589. 
2  F 
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a  sufficient  guarantee  against  fatal  haemorrhag*  I 
'Die  proposed  ligature  of  the  oiifice  of  the  indivi-  j 
dual  bleeding  veasels  can  scarcely  be  accomplished  | 
in  most  instances,  in  consequence  of  too  mucb  t 
blood  being  liable  to  escape  into  the  pelvic  or  \ 
abdominal  cavity  duiiug  the  attempt.    In  very 
many  cases  the  pedicle  has  been  transfixed  with  , 
a  needle  and  strong  cord,  and  tied  tightly  in  one,  \ 
two,  or  more  divisions,  before  the  ovarian  mass 
was  excised.     Sometimes  the  stump  of  the  deli- 
gated  and  divided  pedicle  has  been  subsequently 
fixed,  by  needles  or  ligatures,  between  the  lips  of 
the  lower  part  of  the  abdominal  wound.     But  far 
more  frequently  it  has  been  allowed  to  slip  back 
into  position,  either  with  the  ligatures  cut  short 
off;  or,  as  is  most  usual,  with  the  ends  of  them 
brought  out  through  the  lower  extremity  of  the 
wound.     Either  of  the  two  last  proceedings  in- 
volves danger  to  the  patient,  fix)m  the  presence 
of  the  ligature  for  two  or  three  weeks,  or  even 
permanently,  as  a  foreign  body,  in  the  cavity  of  the 
peritoneum  ;  and  still  more  from  disorganisation 
of  the  stump  of  the  pedicle,  in  consequence  of  the 
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strong  and  generally  destructive  compreeaion  to 
which  its  stiTicturea  are  subjected  by  the  bgature. 
The  happy  idea  of  Mr.  Hutchinson,  of  com- 
pressing the  pedicle  with  a  clnmp  (aee  woodcut 

y  .  \    1 


Fig.  34.  Sketch  of  the  clamp  in  orariotom;,  ebomng  tbn  mode  in 
wliich  it  cnmjiressca  and  secures  tlia  |>rtliclo  of  the  ovarian  ttUDoal', 
tutd  the  poaitinD  in  whii^b  the  ckmp  and  pnlicl«  are  nanall;  placed 
when  the  operation  is  completi-d.     (Spencer  Wolis.) 

Fig.  34),  which — after  the  removal  of  the  tmnour 
— is  laid  exteraally  upon  the  outer  aui-face  of  the 
wound,  has  been  found  to  answer  admirahly  in  a 
great  number  of  instances ;  and  probaUy  will  con- 
tinue to  be  the  meana  most  commonly  resorted  to. 
But  occasionally  the  pedicle  is  so  short  that  the 
damp  cannot  be  employed,  without  dangorouB 
straining  and  dragging,  which  may  sometimes 
endanger  the  life  of  the  patient,  in  the  same  way 
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as  a  piece  of  Btrangulated  omental  hernia  d« 
Besides,  the  pedicle  when  clamped  and  pull« 
out  externally,  prevents,  by  its  presence,  the  lowci 
part  of  the  wound  from  healing,  till  the  clamp  igfi 
removed,  and  the  pedicle  retracts.     The  clamp  i 
sometimes  long  in  sloughing  through  the  stran-l 
gulated  pedicle ;  and,  when  removed  early — tbati 
ia,  on  the  second  or  third  day — the  pedicle  is  apt'l 
to  become  retracted  with  a  small  portion  of  stran-J 
gulatcd  and  half-dead  tissue  attached  to  it. ' 

Mr.  Dix  has  proposed  the  use  of  his  wire-'l 
compress,  stating  that  "  it  will  probably  be  fouud'l 
that  the  pedicle  in  ovariotomy  may  be  couv6-« 
niently  dealt  with  by  this  method)  the  arteriesS 
being  secured  individually,  and  the  entire  stump  I 
also  fixed  to  the  abdominal  wall  by  another  wire."*  I 
In  the  "Medical  Times"  for  March  24th  186(^1 

Dftathment  of  etamp. — In  one  case  of  ovftriotomy  I  left  thftl 
damp  on  till  it  separated  ou  the  twelfth  or  thirteenth  day  aftera 
the  operation.  My  patient  made  a  perfect  recovery  ;  but  from  I 
the  long  detention  of  the  pedicle  between  the  lipe  of  the  abdo^fl 
loinol  incision,  there  was  left  on  umbiliciil-lihe  deptesaio]),  w 
wiu  long  of  healing. 

'  Dix. — See  hia  pajier  ou  the  wire-compress  in  tie  "  E 
burgh  Medical  Joiimnl"  for  September  1864,  p.  216. 
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P-  285, 1  described,  somewhat  more  in  detail,  the 

suggestion  previously  made 
{see  ante,  p.  412),  of  a  long 
and  Btrong  acupressure 
needle  or  needles  effecting 
in  the  same  way  the  same  ob- 
ject; the  needle  or  needles, 
before  the  pedicle  ia  divided,  ' 
being  first  passed  from  with- 

,      ,  ,      ,  Fig.  85.   Sketch  showing  the 

out  mwards  through  the  ab-      mannpr  in  •nhkh  the   aco- 

dominal  wall,  and  through 
one  margin  of  the  pedicle, 
and  —  after  crossing  and 
bridging  over  nearly  the 
whole  breadth  of  the  pedicle 
^being  made,  secondly,  to 
pass  through  its  other  mar- 
gin and  the  contiguous  ab- 
dominal wall  from  within 
outwards.  Thus,  the  two 
extremities  of  the  needle — 
its  blunt  and  sharp  ends — would  both  appear  ex- 
ternally, as  represented  in  the  woodcut.  Fig.  35; 


pressure-needle  sppeare  ex- 
tinniilly,  when  employed  to 
contpreas  BJid  secure  inter- 
nidlj  the  pediele  of  an  eioised 
oviiry  ;  a,  the  hwd,  and  6, 
the  point  or  the  long  acu- 
presinire-needle  used ;  d,  the 
included  portion  of  abdo- 
minal wall,  etc.,  upon  which 
a  pad  or  bolster  could  bo 
placed  exterunllf,  and 
stranger  preaaure  applied,  if 
neMssary,  byathreadorwirB 
twisted  crosswise  round  tha 
exposed  ends  of  the  needle ; 
e,  e,  the  extremities  of  the 
aMowinal  wound  for  tlio  n- 
movnl  of  the  ovniy. 
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The  pedicle  aud  its  eontained  vessels  cciuld  thus  I 

internally  be  pimied  aud  compressed  between  the  | 

needle  and  the  abdciminal  pa- 
ng. ■*  '^ 

rietes,  with  a  degree  of  force 
which  could  be  increased,  if 
neces8arj%  by  placing  a  pad  or  I 
compress  upon  the  skin  out-  j 
side  (at  d,  Fig.  35),  between  J 
the  two  emerged  ends  of  tie 
needle,  and  applying  pressure 

[■osibhoiis  internal  view  I 

of  the  posterior  aurfiiod  drawn   rouud   these  needle- 1 

of  thoniiterior  abdominal  I 

walla  after  ovariotoiuy.  cnds.    Thc  ucedle  or  needles 
with  the  .t..n  of » lo^g  ^^^^  ^f  ^^         ^  removed 

iipoprcssnrc  ■  nei-ille    ['i) 

pnaaing  Boross  the  atmnii    at  wHI  in  OUe  Or  tWO  dayS  ,"  OF 

(i)   of  tho   left   eieised 

ovfliy,  and  coTrpressing  when  the  occlusion  of  the  vea-  , 

it  nealnst  the  adioiuiuK         ,  ■,  ■,  ,    , 

abdominal wdk;.t,th^  ««^^    '^'^^     ^^^""^^    complete. 

eitromities  of  tho   inei-  Jq    x\^    yf^j    ^g    ligature    Or 
Biou  through   the   abilo- 

miiial  walls ;  d,  tht-  ut«-  OthcF   forcigU  Ixwly  WOuld   be 

Zrig'hto™.^."'"''  ^'  I'^ft  between  the  lips  of  tho 

abdominal  wound,  so  as   to 

prevent  its  complete  closure  by  primary  unioiL 

The  accompanying  rough  tUagram  (see  woodcut, 
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Fig.  3G)  is  given  as  an  internal  view  of  this  pro- 
posed mode  of  dealing  with  the  pedicle. 

There  is  the  same  objection  to  thia  method, 
as  to  that  of  the  wire-compress,  that  it  keeps  the 
pedicle  fixed,  and  generally  more  or  less  dragged. 
It  is  possible  that  the  objection  might  be,  in  a  great 
measure,  overcome,  if  a  successful  means  could  be 
devised  of  tiansfixing  the  pedicle  or  its  indivi- 
dual vessels  with  an  acupressure  needle  or  needles, 
and  then  compressing  and  closing  them  by  a  half 
or  by  a  complete  rotation  of  the  tissue  of  the 
pedicle  (as  described  in  Chapter  XVIII.},  before  or 
after  the  stalk  was  divided  The  sharp  end  of 
the  needle  or  needles  could  be  fixed  by  being 
pushed  onwards  into  the  muscular  tissue  of  the 
lateral  or  posterior  portion  of  the  pelvis  ;  and  iron- 
threads  attached  to  their  eye-ends  would  allow 
of  their  withdrawal  in  two  or  three  days.  In 
the  following  case  acupressure  was  successfully 
applied  to  the  pedicle  of  an  ovarian  tumour,  in  a 
different  way. 

Case  XXXIX. —  Ovariotomy — Acupressure 
apjilied  to  the  Stalk,  and  removed  in  Forty-six 
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Hours. — The  patient  was  married,  tbe  mother  of  i 
one  child,  and  had  been  three  times  tapped.     TheJ 
multilocular  ovarian  tumour  weighed  upwards  of  ] 
30  lbs,    Tbe  largest  cyst  contained  23  lbs.  of  pure 
pus.     The  tumour  was  universally  adherent,  in 
front,  to  the  abdominal  walls.     After  I  had  de- 
tached it  and  drawn  it  out  externally,  I  applied  a 
clamp  to  the  ovarian  stalk  so  near  the  tumour  as  I 
to  include  a  portion  of  it.    When  the  tumour  was  ] 
removed,  the  uterus  and  attached  parts  showed  a  ' 
strong  tendency  to  poll  the  clamp  downwards  into 
the  pelvic  brim.    It  was  evident  that  it  could  not  J 
be  left  ou  without  great  and  inevitable  dragging 
upon  the  pedicle.     I  then  passed  a  glass-headed  I 
needle     (see    it  represented    at   c,   in    woodcut, 
Fig.  39)  twice  through  the  ovarian  stalk,  imme- 
diately below   the   clamp.      In  passing  it  thus 
twice,  I  left  out  at  either  side  a  portion  of  tissue, 
to  which  no  compression  was  applied,  with  the 
hope  that  these  two  lateral  portions  would  supply 
with  blood  and  vitality  the  strangulated  stump 
of  the  ovarian  pedicle.     To  compress  the  stalk 
sufficiently,  I  threw  over  the  point-end  of  the 
needle  a  loop  of  strong  tinned  iron-wire,  of  the  size 
described  by  iron-workers  as  No.  22  (see  Fig.  39, 
h,  h,  h)  ;  twisted  it  half  round  the  beaded  end  of 
the  acupressure-needle;  and  after  drawing  it  with 
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great  tightness  to  prevent  any  discharge  of  blood 
from  the  included  vessels,  I  fixed  it  by  giving  it 


Fig.  37. 


Fig.  37.  Loop  of  strongish  wire  for  compressing  the  pedicle  of  the 
ovary.     A  portion  of  the  loop  only  is  represented. 

an  additional  twist  round  the  needle.  The  needle 
was  thus  placed  under  nearly  the  same  conditions 
as  in  the  method  of  acupressure  previously  de- 
scribed and  delineated  as  No.  3  (p.  60).  Next, 
in  order  to  prevent  any  injury  or  lesion  from  the 
sharp  end  of  the  needle,  a  slender  hollowed  iron 
hood  (see  woodcut.  Fig.  38),  three-quarters  of  an 


Fig.  38. 


Fig.  38.  Hollow  hood  and  attached  wire,  to  pass  over  and  protect  the 
point  of  the  acupressure-pin  in  ovariotomy. 

inch   in  length,  was  placed   over  it;    and  this 
hood  "was  fixed  to  the  twisted  portion   of  the 
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strong  compressing  wire  at  the  Lead-end  of  tlie 
acupressure -needle  by  a  dupUcatm-e  or  two 
of  slender  suture-wire  of  the  size  No,  32.  TUu 
clamp  was  then  removed ;  the  small  remaining 
portion  of  the  tumour  which  it  embraced  was  clip- 
ped ofi";  and  the  acupressure-needle  was  carefully 
placed  across  the  brim  of  the  pelvis.  A  string 
attached  to  the  beaded  head  of  the  needle,  aud  the 
wirea  used  in  compressing  the  stalk,  were  left  out 
at  the  lower  edge  of  the  abdominal  wound.  The 
wound  itself  was  united  by  stitches  of  iron  thread, 
passed  so  aa  to  embrace  the  peritoneum,  except  Ln 
one  instance,  where  the  stitch  was  only  super- 
ficial. The  wire-threads  were  carefully  moulded 
to  the  exact  shape  of  the  parts  in  which  they 
were  each  respectively  placed,  by  pressing  each  in 
auccesaiou,  after  it  waa  tied,  with  two  fingers 
simultaneously — one  applied  inside  and  one  out. 
The  little  acupressure  apparatus  is  represented, 
exactly  as  it  came  off,  in  Fig.  39,  and  was  removed 
in  forty-six  hours  by  merely  pulling  at  the  head 
of  the  acupressure  pin.  The  two  sets  of  wires, 
namely  the  loop  of  strong  wire,  which  compressed 
the  pedicle,  aud  the  slender  wire  which  carried 
the  hood,  came  out  with  it.  Four  days  after  the 
operation,  all  the  deep  iron  stitches,  ^vithout  a 
drop  of  pus  following  any  of  them,  were  removed, 
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and  the  wound  was  found  healed  from  end  to 
end  by  tiie  first  intention.     The  superficial  iron 


Fig.  39.  Acupressure  &|iiinnitiut  Hki-ti'li(.'il  ut'  its  iirhiiil  nitf  liIIit  iU  re- 
moTal.  n,  Tlio  small  cyliudriLikl  ur  hollow  hooJ  LLat  uovvrctl  the 
sharp  end,  g,  of  the  ikcnprcssnre  ni^edlo  ;  b,  b,  b,  the  loop  of  strong 
«rire  wliich  comprFSBcd  the  orsrian  peilicIe  sgninBt  the  needle. 
The  eztemal  coutilinstioii  of  this  piece  or  portion  of  looped  wire, 
is  here  represented  u  bent  up  to  save  tyaee  in  thu  diagnuii,  and  ia 
•nrrounded  by  the  slender  wire  e,  e,  r,  of  the  ballon  hood  a. 

stitch  was  left  in  a  few  days  longer,  and  two 
or  three  drops  of  pus  followed  its  withdrawal. 
Thirteen  days  after  the  operation,  the  cicatrix  at 
its  uppermost  end  opened  under  a  fit  of  coughing, 
and  a  quantity  of  pus  wliich  had  been  forming 
a  small  swelling  there  for  a  few  days,  escaped. 
In  this  instance,  there  existed  before  the  operation 
the  purulent  diathesis  in  the  most  marked  form  ; 
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the  patient's  pulse  was  never  for  weeks  under  lOQ 
and  usually  considerably  higher ;  and  there  was  t 
purulent  collection  of  23  lbs.  of  matter  within  I 
her  body.  After  the  small  abscess  within  and 
behind  the  abdominal  wall  gave  way,  the  pulse 
sunk  towards  the  natural  standard,  and  the  patient  _ 
rapidly  regained  her  usual  health  and  strength  t 
and  remains  perfectly  well. 

In  managing  the  acupressure  apparatus  in  thai 
preceding  case,  the  large  glass  head  of  the  pin  J 
offered  a  slight  impediment  to  its  withdrawal,  j 
The  size  of  the  glass  head  necessitated  the  open-J 
ing  up  of  the  lower  edge  of  the  wound  to  tb 
extent  of  a  line  or  two  more  than  otherwise  waftl 
neeeasary.     I  believe  a  needle  of  the  same  shape  j 
and  size,  having  a  large  eye,  and  a  loop  and  | 
string  of  strong  wire  passed  through  it,  would  be  ] 
found  to  be  more  commodious.     Such  a  needle  is 
represented  in  the  accompanying  woodcut,  Fig.  40. 
For  broader  pedicles  a  longer  one  would  be  neces- 
sary.     I   have    stated  above,  that   in    order   to  I 
withdraw  the  acupressure  apparatus  represented  1 
in  Fig.  39,  I  left  a  string  affixed  to  the  beaded] 
end  of  the  needle,  the  loose  extremity  of  the  J 
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string  passing  out  through  the  wound  externally. 
The  thick  thread  of  wire,  attached  to  the  eye-end 
of  the  needle,  in  Fig.  40,  will  answer  this  purpose 
better. 

Fig.  40. 


Fig.  40.  Form  and  size  of  needle  for  acupressing  the  stalk  of  an 
ovarian  pedicle.  The  eye-end  of  the  needle  inay  for  the  purpose 
be  formed  of  glass,  as  in  Fig.  89,  or  left  as  represented  here,  with 
a  common  eye,  through  which  a  circle  of  strong  wire  is  passed. 
This  wire-thread  should,  of  course,  be  three  or  four  inches  long, 
and  is  represented  curtailed. 

Probably  it  may  turn  out,  that  allowing  the 
tied  ovarian  pedicle  to  pass  back  into  its  normal 
situation  under  the  compression  of  an  acupressure- 
needle,  and  removing  that  needle  in  a  day  or  two 
after  its  application,  will  diminish  the  risks  and 
mortality  attendant  upon  ovariotomy.  I  am  the 
more  inclined  to  take  this  view  from  seeing  it 
stated,  in  the  last  edition  of  Dr.  Churchill's  very- 
able  work  on  the  Diseases  of  Women,  that  my 
friend.  Dr.  Tyler  Smith  of  London,  has  only  lost 
three  out  of  eighteen  cases  of  ovariotomy ;  ^  and 

^  Churchill, — See  his  work  on  the  "  Diseases  of  Women/*  5th 
edit.,  p.  529. 
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the  principal  peculiarity,  I  beUeve,  in  Dr.  Smith's 
mode  of  operating,  consists  in  allowing  the  stalk 
of  the  tumour,  tied  with  an  organic  ligature  of 
silk  or  cord  cut  off  short,  to  slip  back  at  once  into 
the  cavity  of  the  abdomen.  In  this  method  we 
encounter  the  dangers  occurring  from  a  foreign 
body,  such  as  a  ligature,  being  left  permanently 

within  the  cavity  of  the  abdomen ;  and  from  the 
tied  end  of  the  stalk  being  liable  to  be  disorgan  - 
ised  by  that  ligature.  By  acupressure  we  avoid 
both  of  these  dangers. 


CHAPTER  XCXIII. 

ft 

Tabulated  Contrast  between  Ligature  and 

Acupressure. 

In  closing  this  essay,  I  shall  only  further  try  to 
present,  in  a  tabulated  form,  a  summary,  as  it 
were,  of  the  leading  diflFerences  and  distinctions 
between  the  ligature  and  acupressure,  and  their 
respective  consequences  and  effects,  which  we 
have  attempted  to  trace  out  in  some  of  the  pre- 
ceding pages. 

Comparison  between  the  Ligature  and 

Acupressure. 
the  liga  ture  a  cupressure 

1.  Reqniros  isolation,  and  1.  Eeqtiires  nono. 
consequently    some    detach- 
ment,   of    the    end   of    the 

vessel  from  its  vital  organic 
connections. 

2.  Produces     direct  me-         2.  Produces  none, 
chanical     injury,     bruising, 

and  laceration  of  the  two  in- 
ternal coats  of  the  artery. 
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THE  LIOATCRE 

3.  Pr'Aluc»*s  smmgulatiou 
of  the  cxterniil  coat. 

4.  Lead;:  ou.  iuevitablv,  to 
uloemtioii  or  iii«.»locular  de- 
struction of  the  external  coat 
at  the  const  rioted  part. 

i5.  Causes  mortitication  of 
the  artery  at  the  tied  point, 
and  usually  also  below  it. 

6.  Produces,  consequently, 
aa  manv  sites  of  ulcemtion  and 
suppuration,  and  as  many  dead 
decomposing  sloughs  in  each 
wound,  as  there  are  arteries 
ligatured  in  tliat  wouniL 

7.  If  organic,  as  of  silk  or 
hemp,  it  imbibes  animal  fluids, 
which  speedily  decompose, 
and  irritate  the  surrounding 
living  structures. 

8.  IitMpiires  to  produce  the 
three  highest  stages  of  inflam- 
mation at  each  ligatured  point 
— viz.  ulceration, su2>pui'ation, 
and  mortitication. 

9.  Is  not  removable  except 
by  the  slow  ulceration  and 
sloughing  of  the  ligaturcd 
vessel,  and  reipiii-es  a  periinl 
of  from  lour  i>r  five  to  twenty 
d.'iys  or  more  for  its  8ei)ara- 
ti»»n. 

10.  Stops  only  the  artery 
tied 


ACUPRESSUnS 

3.  Produces  none. 

4.  Produces  none. 


5.  Produces  none. 


6.  Produces  none. 


7.  Bequires  ouly  iniperri- 
ous  metallic  needles  or  threads, 
which  are  incapable  of  imbib- 
ing animal  fluids. 

8.  Eequires  to  produce  in- 
flammation up  to  the  stage  of 
adhesion  only. 


9.  Is  removable  in  an  hour 
or  two,  or  in  one,  two,  op 
three  days,  at  the  will  of  the 
operator. 


10.  Stops  generally  both  ar- 
tery and  vein. 
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THE  LIGATURE 
1 1 .  Stops  only  one  artery. 


12.  Generally  requires  two 
persons  for  its  application. 

13.  Is  sometimes  followed 
by  secondary  haemorrhage,  as 
an  effect  of  ulceration  and 
sloughing. 

14.  Sometimes  ^dls  alto- 
gether in  cases  of  recurring 
secondary  hemorrhage. 

15.  Sometimes  cannot  be 
applied  till  the  surgeon  first  ex- 
poses the  bleeding  vessel  by  dis- 
section with  the  knife,  as  in  ves- 
sels retracted  in  amputations, 
in  wounds  of  the  wrist,  etc. 

1 6.  Prevents,  as  a  foreign 
body,  adhesion  of  the  sides 
and  lips  of  the  wound  by  first 
intention,  in  the  course  of  its 
track,  as  long  as  it  remains. 

17.  Is  apt,  as  an  irritant 
body,  to  disturb  and  upset 
the  process  of  primary  ad- 
hesion in  its  vicinity. 

1 8.  Unavoidably  creates 
within  the  depths  of  the 
wound,  pus,  sloughs,  and  pu- 
trid materials,  which  are 
locked  up  and  applied  to  the 
imbibing  or  absorbing  cut  sur- 
faces of  the  wound. 


ACX7PRESSURE 

11.  May  close  two  or  more 
smaller  arteries  by  means  of  a 
single  needle. 

12.  Eequires  only  one  per- 
son. 

13.  Is  seldom  followed  by 
secondary  haemorrhage  from 
ulceration  or  sloughing,  as  it 
produces  none. 

14.  Has  succeeded  under 
such  circumstances  where  the 
ligature  has  failed. 

15.  Does  not  necessarily 
require  the  exposure  of  the 
vessel,  and,  therefore,  often 
prevents  the  necessity  for 
antecedent  dissection  by  the 
knife. 

1 6.  Is  early  withdrawn,  and 
is  hence  far  less  opposed  to 
primary  union. 


17.    Is    early   withdrawn, 
and  has  no  irritant  effect. 


18.  Does  not  create  nor  ap- 
ply any  dangerous  putrefying 
materials  to  the  fresh  absorb- 
ing sur&ce  of  the  wound. 
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THE  LIGATURE 

19.  Places  the  wound 
therefore  in  very  dangerous 
local  hygienic  conditions. 

20.  iBnotunfrequentlyfol- 
lowed  by  surgical  fever,  from 
its  leading  to  the  formation 
and  absorption  of  septic  mat- 
ten  from  the  surface  of  the 
wound. 

21.  For  these  various  rea- 
sons it  makes  primary  union 
rarer,  healing  slower,  and  sep- 
tic or  surgical  fever  more  fre- 
quent. 


AC'TTRESSURE 

1 9.  Places  the  wound  lo- 
cally in  far  healthier  hy- 
gienic conditions. 

20.  Is  much  less  likely  to 
be  followed  by  surgical  fever, 
because  it  does  not  lead  to  the 
formationofsejitic  matter,  and 
closes  the  veins  as  well  es  the  ' 
arteries. 

21.  For  these  reasons  it 
makes  complete  primary 
union  more  frequent,  healing 
quicker,  and  septic  or  su^ical 
fever  less  common. 


The  preceding  comparison  might,  if  it  were 
necessary,  be  made  even  longer  ;  but  it  refers,  as  I 
have  said,  to  the  leading  differencca  and  distinc- 
tions only,  between  the  ligature  and  acupressure.  ' 
The  table,  as  a  picture  of  contrasts,  requires  no  J 
comment     It  speaks  sufficiently  for  itself. 


Of  the  objectionable  and  deleterious  effects  of  j 
the  ligature,  such  as  are  portrayed  in  the  pre- 
ceding table,  surgeons  will  perhaps,  in  after  times, 
discourse  as  earnestly  and  eloquently  as  surgeons,  J 
in  these   times,  now  write  of  the  dangers  audi 
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horrora  of  the  actual  cautery  ;  for,  of  tlie  ultimate 
general  abandonment  of  the  deligation  of  arteries 
in  wounds  I  have  no  doubt,  though,  at  the  same 
time,  of  its  speedy  abandoiuucnt  I  have  no  great 
hopes.  The  histories  which  we  have  traced,  in 
some  of  the  preceding  chapters,  of  the  long  and 
bitter  opposition  to  the  introduction  of  the  liga- 
ture, and  to  the  introduction  of  the  healing  of 
wounds  by  first  intention,  too  strongly  prove  the 
painful  and  proti'acted  slowness  with  which  all 
revolutions  in  surgery  arc  accomplished,  parti- 
cularly when  these  revolutions  require — like 
acupressure — both  some  amomit  of  pathological 
reasoning,  and  some  amount  of  practical  experi- 
ence to  confirm  and  establish  them. 

When  the  change  aimed  at  is  one  that — like 
the  operation  of  anaesthetics — -can  be  demon- 
strated by  a  simple  appeal  to  the  direct  evidence 
of  the  senses,  the  result  is  more  swift  and  sure. 
A  most  eminent  and  erudite  surgical  author — 
one  indeed  who  has  few  or  no  compeers  in  the 
past  or  present  liiatory  of  surgical  literature — 
when  discussing  the  possibility  of  modifjTng  or 
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cscliewiiig  pain  in  surgical  operations,  tells  us  : — 
''  Wc  every  day  sec  individuals  [who  are  being 
operated  on]  i)raying  in  mercy  that  we  would 
stop,  tliat  we  would  finish,  thus  imploring  and 
meujK'iiig  us,  and  who  would  not  fail  to  escape  if 
1  lu'v  were  not  firmly  secured ;"  and  "  in  former 
limits  surjj[('ons  made  use,"  he  obsei-ves,  "of  cords, 
sli'aps,  and  niaoliines,  to  control  the  movements 
of  (lio  pntiont  during  operations."  He  further 
JisiMisst\s  tlio  (piostion,  whether  dipping  the  scalpel 
in  oil.  or  in  oorate,  or  in  hot  water,  enables  the 
rut  to  ho  nindo  with  less  torture  to  the  poor 
.'i;«oni.:od  pationt.*  But,  he  continues,  "a  cutting 
inNirnniiiii.  and  pain  in  operative  surgery,  are 
I  wo  words  w  hifh  inv  never  presented  separately 
lo  flu*  mind  of  tlio  ]Kiiiout/'  And  he  adds,  as  an 
nuonlroMTliblo  iloi^^nia,  that  "  to  avoid  pain  in 
i7»i  /\'^»'/^N*  is  a  rniMKUA  that  ire  can  no  longer 

I'lu'  i;n'ai  suriiiral  author  whoso  woixls  I  quote. 
Is   I  lull    Ni\sii»r  i»f  EurojK'an  surgeons,  Pi-ofessor 

^•'.\  ill.-  al'K'liiloii  I'l"  |Min  fitijii  a  ]iiitu*nt*s  jHtint  of  view. 
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Velpeau^  of  Paris,  who  published  the  remarks 
I  have  just  cited,  in  his  "  M6decine  Op6ratoire," 
written  some  twenty  or  thirty  years  ago.  He 
has  happily  lived  to  see  his  own  prophecy  on  this 
matter  utterly  and  entirely  confuted;  and  few 
surgeons  have  welcomed  with  greater  enthusiasm 
and  generosity  than  himself,  the  sudden  arrival 
of  the  happy  era  of  the  abolition"  of  human  pain 
and  human  suffering  in  surgical  operations. 

Though  no  surgeon,  and  no  prophet,  I  ven- 
ture, like  M.  Velpeau,  upon  a  prediction,  and  it  is 
to  this  effect :  that — ^within  the  next  two  or  three 
generations — operators  will  have  ceased  to  im- 
plant systematically,  with  arterial  ligatures,  small 
dead  sloughs  and  irritating  setons  into  the  depths 
and  upon  the  sides  of  every  bleeding  wound, — and 
will,  on  the  other  hand,  acting  on  the  principle 
of  metallic  compression,  arrest  their  haemorrhages 
by  acupressure  in  some  of  its  discovered  or  dis- 
coverable modifications, — or,  it  may  be,  by  some 

*  Velpeau.  —  See  the  American  translation  of  Velpeau's 
"  Elements  of  Operative  Surgery,*'  1861,  from  the  Paris  edition 
of  the  work  of  1839,  vol  L  pp.  20  and  24. 
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other  haemostatic  means  even  still  more  safe  and 
simple.  It  is  mere  idleness  and  frivolity  to  argue, 
as  has  been  lately  and  earnestly  done,  that  no 
efforts  should  be  made  in  this  direction,  because 
surgeons  are  generally  quite  content  with  the 
ligature,  in  despite  of  its  evils,  and  have  no  wish 
to  change.  But,  as  a  practical  science,  surgery 
must  ever  march  forwards — it  can  acknowledge 
no  boundaries  to  its  onward  progress  and  develop 
ment — and  knows  of  no  finality. 
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No.  I. 
See  Page  47. 


On    the   Tolerance   and    Non-tolerance    of    the 
Living  Tissues  for  Various  Foreign  Bodies. 

In  surgical  pathology  there  are  some  interesting  and 
important  general  laws  referring  to  the  relation  of  living 
structures  to  the  presence  of  foreign  bodies  placed  or  em- 
bedded within  them.  These  laws  have  hitherto  attracted 
little  or  nothing  of  the  attention  of  systematic  writers  on 
surgery.  Yet  they  seem  to  me  to  be  of  no  smaU  prac- 
tical moment  in  reference  to  various  questions  in  surgical 
science.  I  refer  particularly  to  the  comparative  passive- 
ness  and  tolerance  of  living  tissues  for  the  presence  and 
contact  of  metallic  materials ;  and  their  excitability,  and 
irritation,  on  the  other  hand,  mider  the  presence  and 
contact  of  foreign  organic  bodies  derived  fix)m  the  vege- 
table or  animal  kingdoms.  Let  us  first  consider  these 
points. 

Section  L — Law  of  Tolerance  of  Livvng  Structures  for 
the  Presence  of  Foreign  Metallic  Bodies. 

Metallic  bodies,  when  lodged  and  embedded  without 
much  mechanical  contusion  or  injury  in  living  tissues, 
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produce  comparatively  little  or  no  irritation  by  tlieirl 
presence  ;  and  if  inflammation  is  excited  by  tlieir  con- 
tact, that  inflammation  is  usually  limited  to  the  first  or 
adhesive  stage,  unless  the  contact  at  any  point  or  points 
is  BO  excessive  aa  to  produce  ulceration  by  the  mere  effect 
of  morbid  pressure  (see  ante,  p.  103).  In  corroboration 
of  this  important  general  law,  let  me  adduce  some  evi-l 
dence  (1)  from  experiments  on  the  lower  animals ; 
(2)  from  observations  on  the  human  aubject. 

Experiments  on  the  Lower  Animals. — In  the  lowei 
animals,  when  a  portion  of  metal  is  placed  in  the  sub-fl 
cutaneous  tissues,  and  the   external   wound  is  closed  T 
over  it,  the  foreign  body  hecomes  embedded  and  fixed  in  1 
its  site,  without  leading  to  the  production  of  suppura^l 
tion  and  ulceration  in  the  tissues   in  contact  with  it,  I 
^Vith  a  view  of  testing  this  fact,  small  pieces  of  gold,! 
silver,  copper,  lead,  and  iron  were  placed  deeply  in  the  J 
back  and  sides  of  pigs.     The  experiments  were  made  iWiM 
me  by  Mr.  Edwards  and  Dr.  Jardine  Murray.  We  fouod'l 
no  pus  effused  around  these  metallic  bodies,  when  tho.l 
wounds  were  opened  and  carefully  examined  several  days  1 
subsequently.     Around  the  pieces  of  gold,  lead,  and  J 
copper  there  was  a  thickish  layer  of  coagulable  lymph  1 
or  fibrine,  making  as  it  were  a  complete  cast  or  mould  | 
fpf  the  foreign  body  ;  but  showing  under  the  microscope 
nothing  but  exudation  corpuscles  and  granules.    Around 
the  pieces  of  silver  and  iron  there  was  no  such  distinct 
appearance  of  an  incipient  cyst ;  for  the  portions  of  metal 
seemed   to   be    closely   embraced   by   the    surroiindii^  J 
tissues,  with  little  or  no  adhesive  exudation  between  I 
their  contiguous  surfaces.    This  expcrinicut  was  several  \ 
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times  repeateil  ou  otiier  swine,  ■with  the  same  general 
reaults.  We  found,  in  one  case,  a  cyst  formed  around 
an  angiilated  piece  of  bright  steL'l. 

In  some  experiments  which  Mr.  Syme  made  several 
years  ago  upon  the  dog — with  the  view  of  ascertaining 
whether  or  not  the  |>erio3teum  could  throw  out  bone 
upon  its  internal  surface — he  introduced  between  the 
radius  and  its  periosteum  a  thin  plate  of  metal,  using, 
I  believe,  lead  for  the  purjiose ;  and  the  superficial  parts 
were  found  to  heal  "  kindly"  over  and  around  tliis  foreign 
body,  apparently  without  any  tendency  whatever  to  sup- 
puration or  ulceration.  He  exposed  the  radius  in  another 
experiment,  cut  away  the  periosteum,  and  surrounded 
the  denuded  bono  with  a  piece  of  metal.  At  the  end 
of  six  weeks  he  found  a  thick,  tough  capsule  formed, 
enclosing  the  metallic  plate.^ 

But  the  law  holds  equally  good  that  metallje  sub- 
stances may  be  lodgeil  within  the  living  tissues  of  the 
human  body  without  creating  any  considerable  amount 
of  irritative  reaction,  and  without  exciting  by  their 
presence  any  other  than  vwcJuinical  inconveniences  and 
disturbances, 

Ohscrvfiti<ms  on  the,  Human  Stiiject. — It  is  a  well- 
known  fact  in  militaiy  surgery  tliat'in  gunshot  wounds, 
after  the  immediate  effects,  in  the  way  of  contusion  and 
injury,  resulting  from  the  mechanical  force  of  the  ball, 
have  passed  away,  the  metallic  ball  itself  may  lodge  in 
the  tissues  of  the  body  for  months  or  years  with  im- 
l>unity  ;  more  esijecially  if  the  internal  vital  organs  are 

'  Xi/Mf. — "  TranwicliujiH  of  tlie  Rnj'iil  Sucii*!)*  of  EdinLiirgli " 
fur  I841I,  vul.  xiv.  p.  162, 
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Dot  touched  by  it  Aud  sometimes  balls  have  been  I 
found  lodged  for  months  or  years  even  in  the  vital  orgaoS'l 
themaelves,  as  the  heart  and  biain. ' 

In  the  couiBG  of  my  inquiries  I  have  had  reported 
to  me,  by  my  modioli  and  other   friends,   several   in- 
stances in  which  bullets  have  remained  lodged  within 
the  bodies  of  officers  and  soldiers  still  living,  and  who  J 
received  them  at  Waterloo  and  in  the  Peninsular  War,  I 
between  forty  and  fifty  years  ago,  and  upwards.'     Am-  | 

'  BuUtU  occaaioiuttli/ remainiii^  for  years  buried  in  mtalorgana.M 
— Sometimes  "  ballB,"  observes  Profegeor  Traill,  "  have  been  lo^ed  T 
in  various  ports  of  the  body,  even  in  the  cheat,  or  the  heart  itself,  J 
for  years,  without  causing  death," — ("  Outlines  of  Medical  Junv-  \ 
prudenoo,"  3d  edit,  p.  88,)    Dr.  Balch  has  lately  recorded  a  caf 
which  a  leaden  huUet  remained  embedded  in  the  walla  of  the  liglit  I 
ventricle  of  the  heart  for  twenty  years.    Sii  weeks  after  the  wound  I 
the  wounded  man  resumed  his  usual  work. — (See  the  "  American  / 
Journal  of  the  Medical  Sciences"  for  July  1861,  p.  293.)      For  I 
various  instances  of  hullels  and  metallic   fragmeata  remaining 
within  the  cncephalon   or  in  the  brain  itself,  see  M.  Queenay's 
eBHay  on  "  Wonnds  of  tlie  Brain,"  in  the  "  Mimoires  de  I'Aco- 
d^mio  Royale  de  Chiruigie,"  Paris,  1743,  tom.  L,  jiartie  ii., 
131-135.     M.  Malle  cites  the  case  of  an  officer  wounded  at  1 
Wt^ram,  who  attained  a  vety  advanced  age,  and  after  death  they  I 
found  in  him  a  ball  lying  in  the  left  lobe  of  the  brain. — (See  I 
Appia's  "  Arabnlanoe-Suigeon,"  English  edit.,  p.  63.) 

'  Irittanca  of  baJU  long  lodged  witKin  the  body. — Mr.  Outhria  ' 
describes,  in  his  Commentaries  on  Surgery,  the  very  dangerooa 
ball-wound  which  the  late  Duke  of  Richmond  received  through 
the  chest  at  the  battle  of  Orthez  in  1614. — (See  his  "Commen- 
taries on  the  Surgery  of  the  War,"  etc,  5th  edit,,  p.  448,  */j.) 
The  ball  remained  lodged  in  the  posterior  walls  of  the  cheat  til]    ' 
the  Duke's  death,  in  1860,  or  for  nearly  half  a  century,  and  j 
without  interfering  with  his  health.     Dr.  Smith  has  related  to 
mo  the  case  of  General  Miller,  who  was  struck  with  three  balls 
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Itroae  Pare,  when  speaking  on  tliia  subject  long  ago, 
remarked: — "Leaden  bullets  lye  in  some  parts  of  the 
body  some  wliilea  seaveii,  eight,  or  more  yearea,  so  that 
they  neither  hinder  the  agglutination  of  the  wound, 
neither  doth  any  other  syinptome  happen  thereupon, 
as  I  have  diverse  times  observ-ed ;  until]  at  length  by 
the  strength  of  nature  forcing  them,  and  their  projier 
weightinea  bearing  them  downewanls,  they  ahew  them- 
selves in  some  lower  part,  by  their  swelling  or  biinching 
furth,  and  so  must  be  taken  forth  by  the  hand  of  the 
Chirurgion  For  they  say  Lead  hath  a  certaine  sym- 
pathy anil  familiarity  with  mans  body,  cliiefely  the 
tleahy  parts  thereof  Wherefore  it  neitlier  putrefies  its 
aelfe  nor  causetli  the  fleah  to  putrefie  ;  besides  it  hath  an 
excellent  faculty  in  cicatrizing  old  ulcera."  ' 

The  celebrated  John  Hunter,  in  his  esaay  on  gun- 
shot wounds,  when  discussing  the  practice  of  leaving 
the  ball,  and  not  dilating  the  gunshot  wound  on  its  ac- 
count, observes  to  the  same  effect,  "  This  practice  has 
arisen  &om  experience ;   for  it  wa^i   found  that  balls, 


at  the  t&king  of  Pisco  in  1619,  and  was  wounded  bj  a  fourth  at 
Chiloe,  some  inoatha  afterwatJs.  Subneqoenlly  he  led  a  very 
active  military  life,  and  died  in  1661.  On  embalming  liis  bodj, 
tiro  of  the  bulletfl  were  found  etill  lodged  in  it  At  the  Uol«l 
des  Invalided,  in  Paris,  "  we  Lave  atill,"  writes  M.  Hutin,  "  two 
or  three  soldiers  of  the  first  empire  who  cany  about  ball*  whicli 
Btruclc  tbem  thirty-five  ycara  ago.  They  are  very  oft«n  incom- 
moded by  them  ;  but  as  they  lie  very  deep,  one  does  not  dreum 
of  extracting  them."  —  (See  Appia'a  "  Ambulance-Surgeon," 
p.  63.) 

Aml/nat  Pare. — See  the  English  edition  of  his  "  Work.-s" 
p.  429. 
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wheu  obliged  to  bo  left,  seldom  or  ever  did  any  1: 
when  at  rest,  and  when  not  in  a  vital  part ;  for  I 
have  been  known  to  lie  in  the  body  for  yeara,  and  i 
often  never  found  at  all,  and  yet  the  person  has  found 
no  inconvenience.  This  knowledge  of  the  want  of  power 
in  balls  to  promote  inflammation  when  left  in  the  body 
arose  fram  the  difficulty  of  finding  them,  or  extracti 
them  when  found,  and  therefore  in  many  cases  1 
were  obliged  to  leave  them."' 

It  would  be  easy  to  adduce  evidence  of  the  e 
kind  from  the  works  of  other  and  later  military  sue^  I 
geons,  aa  John  Bell,^  Guthrie,^  Bransby  Cooper,'  etc.,  hvi 
additional  proof  is  perhaps   suiterfluoua,  as  the  fact  i 
one  generally  acknowledged  in  surgical  pathology. 

Seeing  tbns  that  muaket-balls  may  remain  lodged 
without  irritation  or  inconvenience,  in  contact  with  the 
structures  of  the  living  body,  it  is  scarcely  necessary  to 

'  Jokii  Hunter. — Palmer's  edition  of  hia  '*  Works,"  voL  iiL  , 
p.  555. 

'  John    Sell. — "  Discouraea     on   the    Nuturc    and   Cure    of  'J 
WouadB,"   3d  edit.,  p.  206.     A  ball,  saya  Mr.  Bell,  "  often  lieg, 
without  danger,  buried  in  thu  flwh  for  years  or  for  life. 

'  OMMriA—'"rreali"e  on  Gunshot  Woimde,"  1820.  "VHien," 
Mr.  Outhrie  remarlfa,  "  a  btdl  has  been  lodged  for  yeare,  we  find 
that  a  memhronouB  kind  of  sac  is  formed  around  it,  which  ahnta 
it  in  aa  it  were  from  all  communication  with  tlie  Bunonndiog 
parts,  and  in  bohic  instances  it  secma  to  do  ea,  and  the  patient 
auffurs  no  sort  of  inconveiiieuce  from  its  reteulion,"  ji.  96. 

*  B.  Cooper. — "  Principle!*  and  Practice  of  Surgery,"  p.  9  8.  "  It 
is  not,"  Mr.  Cooper  obeervee,  "  a  matter  of  so  much  iniportaaea 
as  might  be  supposed,  that  the  bull  should  be  extracted,  a«  then 
are  very  many  inatances  of  persons  in  whom  a.  ball  baa  lemamed 
without  producing  any  ill  effect  by  its  pceseuce." 
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B.M — what  the  exporience  uf  almost  eveiy  surgeon  can 
corroborate — that  leaden  pellets  and  small  shot  do  often 
in  the  same  way  lie  emhedded  for  years  beneath  the 
akin,  or  more  deeply  in  the  living  structures. 

In  these  cases  of  leaden  bullets  and  pellets  lodged 
for  any  length  of  time,  the  surrounding  soft  tissues,  or  a 
special  cyst,  embrace  and  hold  firm  the  enclosed  foreign 
body.  "  When,"  observes  Mr.  Guthrie,  "  a  ball  has 
been  lodged  for  years,  a  membranous  kind  of  sac  is 
formed  around  it,  which  shuts  it  in,  as  it  were,  from  all 
commimication  with  the  surrounding  parts.  If  it  should 
become  necessary  to  extract  a  ball  which  has  been  lodged 
in  this  manner,  the  membranous  sac  will  often  be  found 
to  adhere  so  strongly  to  the  ball  that  it  cannot  be  got 
out  without  great  lUfficully,  and  sometimes  not  without 
cutting  out  a  portion  of  tlie  adhering  eac"'  In  an  old 
patient,  who  had  been  affected  more  than  once  with 
syphilis,  Morgagni  found  on  dissection  a  leaden  pistol- 
bullet,  which  had  been  lodged  in  his  thigh  thirty  yeara 
before  death.  There  was,  he  adds,  a  cyst  or  "mem- 
branous foUicle  about  that  bullet,  with  which  it  was 
streightly  inclos'd  all  round."' 

Hat  pieces  of  lead  may  lie  embedded  in  the  tissues 
of  the  human  body,  with  apparently  similar  impunity  to 
round  bullets  and  pelleta  Mr,  Samuel  Cooper  quotes  a 
remartable  example  of  this  kind  irom  M.  Bcrdier.  The 
case  occurretl  at   Pondiclierry  : — "  An  Indian  soldier," 

'  Guthrie. — "  Commentariea  ori  thu  Sut^try  of  llie  War," 
etc,  6th  edit,  p.  34. 

'  Morgoffni. — "  Scata  and  Causes  of  Diseases,"  AJeiander'a 
Translation,  Vdl.  i.  p.  862. 
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says  Mr.  Cooper,  "  angry  with  bis  wife,  kiHocl  ber,  i 
attempted  to  destroy  liimself  by  giving  Limself  a  woimd'1 
witli  a  broad  kind  of  dagger  in  the  abdomen,  bo  as  U>  1 
cause  a  protnision  of  the   bowela.     A  doctor  of  tb6 1 
country  being  sent  for,  dissected  between  the  muscles  I 
and  akin,  and  introduced  a  tbin  piece  of  leafl,  which  kept^ 
up  the  bowels.     The  wound  soon  healed  up,  the  les 
having  produced  no  inconvenieuce.     The  man  was  a 
wards  banged,   and   M.  Bonlier,  when   the   body  ' 
opened,  assured  liimself  more  particidarly  of  the  iact"'  •{ 
The   instances   which  I   have   already  cited   refeE 
chiefly  to  lead,  or  lead  and  some  of  its  alloys,  lying  i 
contact  with  the  living  tissues.      And  some  authors,  i 
deed,  imagine  that  this  negative  property  of  harmlessneaa'l 
belongs,  among  the  metab,  to  lead  alone.     "Bullets  ofl 
stone,"  remarks  Ambrose  I'ar^,'  "  iron,  and  of  any  other  ] 
mettall  tlian  lead,  are  of  another  nature,  for  they  cannofc  ] 
remaine  any  long  time  in  the  body  witliout  hvtrt ;   for  J 
iron  will  grow  rusty,  and  so  corrode  the  neighbouring  J 
bodyes,  and  brmg  other  raahgne  aymptoraea."     But  the  J 
evidence  of  other  metals  than  lead  remaining  hannlessly  ] 
embedded  in  living  tissues,  or  passing  harmlessly  throngb  j 
them,  is  equally  strong.    Steel  needles,  for  example,  may, 
as  is  well  ioiown  to  surgeons,  long  remain  embedded  in  the.  I 
living  tissues  with  little  or  no  inconvenienca     Neodlei'  | 
embedded  in  different  parts  of  the  body  and  extremities  I 
are  not  unfrcquently  met  with  in  the  ilisaecting-room  J 
when  every  spot  is  subjected  to  the  searching  knife  rf"! 


Samutt  Coirper. — "  Sutpcal  Dictionary,"  7th  edit.,  p.  611  |   ] 
"  Journal  de  M^docine,"  vol.  ixvi.  p.  538. 
Puri. — "  Workea,"  p.  429. 
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uke  medical  student  Even  when  in  the  living  body, 
needles  travel  about  from  part  to  pai%  from  pressure  of 
the  musclea,  etc,  acting  mechanically  on  one  or  other  of 
their  extremities,  they  produce  little  irritation  in  the 
course  of  their  transit.  If  foreign  bodies,  says  John 
Hunter,  "  are  such  as  can  be  made  to  change  their  situa- 
tion by  the  actions  of  the  body  upon  them,  aa  pins  or 
needles — or  from  gravity,  as  is  the  case  sometimes  with 
bullet's — then  the  parts  through  which  they  pass  seem 
not  to  be  much  altered  or  disturbed." ' 


Various  other  metals,  or  combinations  of  metals,  be- 
sides lead  and  iron,  possess  the  same  negative  property 
of  harmlessness ;  and,  indeed,  tlda  principle  has  been 
taken  advantage  of  in  the  religious  and  other  rites  of 
some  nations.  Thus  the  Itev.  Howard  Malcolm,  in  hia 
account  of  the  religion  of  the  Burmese,  states :  "  Amu- 
lets and  charms  are  worn  by  both  sexes,  but  not  by  a 
large  number  as  among  Hindus.  One  of  these,  common 
among  military  men,  is  the  insertion  of  pieces  of  gold  or 
other  metal,  imder  the  skin  of  the  arm,  between  the 
elbow  and  shoulder.  I  was  allowed,"  Mr.  Malcolm 
adds,  "  by  one  of  the  Christians  at  Ava,  to  take  from 
his  arm  several  of  these.  They  are  of  gold,  inscribed 
with  cabalistic  letters."  *  Some  of  the  Burmese 
warriors  are,  observes  Captain  Yule,  in  his  work  on 
Burmah/  said   to  retain  the  practice  "  of  inserting  a 

'  J.  /Tun/rr.— Palmer's  eiiition  of  li? "  Works,"  vol  iii.  p.  2S7 

'  JI.  Malcolm. — "  Travels  in  South-Eaatem  Aaia,"  vol,  i.  p.  307. 

•  riiif.— "  Narrative  of  the  Mission  to  the  Court  of  Ava  in 
1855,"  p.  208. 
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piece  of  metal  under  the   flesh   to  make   themselves.  I 
invuluerable." 

Acciileub  13  frequetitly  fiirmshing  us  with  exampleSil 
of  the  same  law  of  tolerance  of  the  living  tissues  (ot^M 
foreign  metallic  bocliea— under  conditions  where  twal 
metals  are  united.  Fur  instance,  our  common  tanned  1 
iron  pins  frequently  enough  become  accidentally  lodged  | 
in  the  external  or  subcutaneous  tissues,  or  are  swal- 
lowed, and  then  traverse  difl'erent  parts  of  the  body  I 
without  showing  much  irritation  or  inflammation  along  I 
their  track.  Eegardiug  the  cattle  which  feed  in  bleach- 
iug-fields,  Mr.  Hunter  obser\'es,  "  There  is  not  one  of  1 
these  killed  without  having  tbeir  stomachs,  etc.,  stuffed] 
full  of  pins,  and  no  seeming  iucouvenience  takes  plac^  T 
for  they  appear  to  be  healthy,  and  fatten  as  readily  e 
other  cattle."  Among  "  the  cases  that  have  occurred  o£  1 
people  swallowing  pins,  needles,  etc.,"  these  foreign  bodies  i 
"  have,"  says  Mr.  Hunter,  "  been  found  to  travel  almosk  I 
over  the  whole  body,  without  producing  any  efl'ect  excepti  I 
in  some  situations  exciting  some  sensation." 

Mr.  Hunter,  in  the  chapter  from  which  I  have  made 
these  quotations,  is   inclined  to  aigue  that  the  same 
material  wliich  will  produce  little  or  no  irritation,  or  at. 
the  most  only  adhesive  inflammation  in  tlie  detpa-  pafta  ] 
of  the  body,  will  more  and  more  readily  induce  sup-  I 
puration  as  it  approaches  the  cutaneous  surface — "  bx- 
temal  parts,"  to  use  his  own  words,  "  assuming  tha  i 
suppurative  inflammation   more  readily  than   the   in- 
ternal."     Hence,  he  would  expect  an  abscess  to  form  1 

'  Banter. — Palmer'a  edition  of  his  "  Works,"  vol  iii  pp.  287  I 

and  2S8. 
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around  a  bullet,  pin,  or  needle  lodged  immediately  be- 
neath the  skin,  although  the  siinie  bodies  would  excite 
no  such  inflammatory  reaction  when  they  were  lodged 
in  the  deeper  structures  of  the  body,  But  suppuration 
does  not  by  any  means  always,  or  indeed  frequently, 
attend  the  approach  of  metallic  bodies  to  the  surface 
Plus,  needles,  and  buUeta  are  often  extracted  by  a  alight 
incision  through  the  skin,  without  a  vestige  of  pus  being 
traceable  around  them.  And  when  they  do,  as  indeed 
sometimes  happens,  lead  to  suppuration,  when  lodged 
superficially  and  subcutaneously,  tbe  inflammatory  or 
suppurative  action  is  generally,  if  not  always,  the  result 
of  compression  and  damage  of  the  soft  tissues  lying 
around  the  foreign  body — these  soft  tissues  being,  as  the 
foreign  body  approaches  the  external  surface,  always 
liable  to  be  contused  and  injured  by  every  form  of  acci- 
dental outward  pressure  that  impinges  upon  that  sur- 
face. In  fact,  in  the  harmlessnesa  of  acupuncture- 
needles,  and  latterly,  in  the  perfect  innocuousness  of  per- 
fect metallic  stitches,  we  have  abundant  eridence  that 
metalhc  bodies  produce,  per  se,  as  Uttle  irritation  when 
lodged  in  the  skin  and  mucous  membrane,  as  they  do 
when  they  are  lodged  in  any  of  the  deeper  structures  of 
the  body.  And,  no  doubt,  Mr.  Hunter'  was  far  more 
correct  when  he  observed,  with  his  own  wondrous 
sagacity,  "  It  ia  probable  that  these  cases  of  pins,  etc., 
owe  their  want  of  power  in  producing  suppuration,  not 
entirely  to  situation,  but,  in  some  degree,  to  the  nature 
of  the  substance — METALS,  perhaps,  not  having  the 
power  of  irritation  [inflammation]  beyond  the  adhesive, 
'  IlmUer. — Palmei'B  eJiiJon  of  his  "  Works,"  vol.  iiL  p.  S8T. 
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for  when  the  adhesive  has  taken  place,  the  part  appears 'J 
to  be  satisfied" 

The  important  practical  law  of  the  tolerance  of  the  J 
living  tissues  for  metallic  bodies  has  been  observed  in 
several    remarkable    cases  where,   in    consequence   of 
gun-explosioiifl,  considerable  pieces  of  iron  have  become 
embedded  among  the  bones  and  tissues  of  the  faca 


Fig.'il.  Front  aod  aide  views  of  tbfl  gnn -breeching  removed  by  Pw^ 
fcsaor  Eelth.     The  gon-bivechiiig  »  represented  of  its  kctiul  sin 

The  accomplished  Lecttirer  on  Clinical  Surgeiy  at  J 
Aberdeen,  Dr.  Keith,  has  lately  recorded  an  interest- 
ing case  of  this  kind,  in  which  the  breecliing  of  an  I 
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exploded  fowling-piece  was  lodged  for  four  montlia  l>elow 
tiie  right  eye  and  acrosa  the  root  of  the  nose.  The  ex- 
tc^rnal  wound  closed  without  the  presence  of  the  lodg- 
ment of  any  foreign  body  being  suspected  ;  and  with  the 
exception  of  occasional  headache,  the  patient  remained 
otherwise  in  good  health.  He  applied  to  Dr  Keith  in 
consequence  of  being  annoyed  by  a  coustaut  weeping 
fvom  a  small  slit  left  at  the  root  of  the  nose.  On 
examination,  Dr.  Keith  detected  the  metallic  body  and 
successfully  removed  it.  It  consisted  of  a  mass  of  iron, 
two  inches  and  a  half  in  length,  and  two  ounces  and  five 
drachms  in  weight  For  the  woodcut  of  it,  Fig.  41,  I 
am  indebted  to  the  kindness  of  Dr.  Keith.  He  found 
the  metallic  mass  resting  against  tJte  sphenoid  bone,  in 
front  of  the  sella  turcica,  with  its  screw-bolt  projecting 
laterally  into  the  bottom  of  the  left  orbit.' 

Several  writera  liave  described  an  analogous  injury 
in  the  ease  of  Lieutenant  Fretz.  where  the  foreign  body 
remained  embedded  for  eight  years.  I  shall  cite  the 
graphic  account  of  the  case,  as  given  by  my  friend  Sir  J. 
Emerson  Tennent,  in  his  admirable  work  upon  Ceylon : — 

"  Among  extraordinary  recoveries  from  desperate 
wounds,  I  venture  to  record  here  an  instance  which 
occurred  in  Ceylon  to  a  gentleman,  while  engaged  in 
the  chase  of  elephants,  and  which,  I  apprehend,  has  few 
parallels  in  pathological  experience.  Lieutenant  Gerard 
Fretz,  of  the  Ceylon  Eifle  Eegiment,  whilst  shooting  at 
an  elephant  in  the  vicinity  of  Fort  MacDonald,  in  Oovah, 
was  wounded  in  the  face  by  the  bursting  of  his  fowling- 

'  StilL—See  the  "  Medical  Times  und  Oaiette,"  October  23 
858,  p.  416. 
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piece,  on  the  22d  Januaiy  1828.  He  was  then  aboi 
thirty-two  years  of  age.  Oq  raising  bim,  it  was  foi 
that  part  of  the  hroecli  of  Uie  gun,  and  about  two  incl 
of  the  barrel,  had  been  driveji  through  the  frontal  i 
at  the  jimetion  of  the  nose  and  forehead.  It  had 
almost  perpendicularly,  till  the  iron  plate  called 
tail-pin,'  by  which  the  barrel  is  made  fast  to  the  : 
by  a  screw,  had  descended  through  the  palate,  carryi 
with  it  the  screw,  one  extremity  of  which  had  forced 
itself  into  the  right  nostril,  where  it  was  discernible 
externally,  whilst  tlie  headed  end  lay  in  contact  with 
his  tongue.  To  extract  the  jagged  mass  of  iron  thus 
sunk  in  the  ethmoidal  and  sphenoidal  cells  was  found 
hopelessly  impracticable  ;  but,  strange  to  tell,  after  tha- 
inflammation  subsided,  Mr.  Fretz  recovered  rapidly,  his 
general  health  waa  unimpaired,  and  he  returned  to  his 
regiment  with  this  singular  appendage  firmly  embedded 
behind  the  bones  of  his  face.  He  took  his  turn  of  duty 
as  usual,  attained  the  command  of  liis  company,  partici- 
pated in  aU  the  enjojTiientB  of  the  meaa-room,  and  died 
fight  years  afterwards,  on  the  1st  of  April  1836,  not 
from  any  consequences  of  this  fearful  wound,  but  from 
fever  and  inflammation  brought  on  by  other  causes. 
So  little  was  he  apparently  inconvenienced  by  the  pre- 
sence of  the  strange  body  in  his  palate,  that  he  was 
accustomed  with  his  finger  partially  to  undo  the  screw, , 
which,  hut  for  its  extreme  length,  he  might  altogether 
have  withdrawn.  To  enable  tliis  to  be  done,  and  pos- 
sibly to  assist  by  this  means  the  extraction  of  the  breech 
itself  through  the  oiiginal  orifice  (which  never  entirely 
closed),  an  attempt  was  made,  in  1835,  to  take  offa  por- 
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tion  of  the  screw  with  a  file,  but,  after  having  cut  it 
three  parts  through,  the  operation  was  intermpted, 
chiefly  owing  to  the  carelessness  and  indifference  of 
Capt  Fretz,  whose  death  occmred  before  the  attempt 
could  be  resumed.  The  piece  of  iron,  on  being  removed 
after  his  decease,  was  fo\md  to  measure  2j  inches  in 
length,  and  weighed  two  scruples  more  than  two  ouacee 
aud  three  quarters.     A  cast  of  the  breech  and  screw 


Fig.  12.  Brclion  of  the  head  in  tliF  cnse  of  Caplain  FtvU,  showing  tlis 
position  in  wliich  tlie  gnn-breecLing  wm  lodged  in  his  caac  The 
Careign  liod;  i»  of  ctnmc  represented  macii  rnlucvd  in  aiie. 

now  forms   No.   2790,   amongst  the    deposits   in   the 
Medical  Museum  of  Chatham."' 

'  Tennent. — "  Ceylon.  An  Account  of  the  Isbsd,  Physical, 
Historical,  and  Topographical,"  3d  edit.,  vol.  ii.  p.  333.  Dr, 
O'CallagliBn  states,  that  at  the  antopsy  of  Cnplain  Fret/  "  the  an- 
tenai  portion  of  the  right  hemisphere  of  the  brain  rested  on  the 
flat  part  of  the  breech,  which  received  the  charge,  eeparated  from 
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The  accompanying  woodcut  (Fig,  42),  showing  the  I 
poflition  of  the  loilged  foreign  hody  in  Captain  Fretz's  i 
face,  is  copied  from  a  short  notice  of  the  case,  published  i 
by  Sir  Geoi^  Ballingall  in  the  "  Edinbuigh  Medicai  J 
and  Surgical  JoutnoL"* 

The  facts  which  wc  have  thus  collated  entitle  ub,  I  i 
believe,  to  lay  down  as  a  logical  inference  from  them  1 
that  proposition  with  which  we  atart«d — namely,  that  J 
there  exists  in  surgical  pathology  a  great  general  prin- 
ciple which,  some  years  ago,  I  ventured  to  denominate  J 
the  Law   of  Tolerasce  of  Living  Steuctdees  fob  \ 

THE  PeESENCE   of   METALLIC   BODIES* 


A  writer  whom  we  have  already  quoted  (see  ante,  i 
p.  49),  after  stating  and  showing  that  "  metallic  bodies 
of  every  kind  may  remain  embedded  in  the  animal 
tissues  without  being  productive  of  injuiy,"  adds,  as 
his  opinion,  "that  the  property  of  irritating  and  in- 
flaming by  mechanical  contact  belongs  only  to  those 
bodies  which  are  non-(ondtictors  of  electricity."* 
the  iron  Burfac*  only  by  a  false  meinlimne" — (See  the  "  Dublin 
Medical  Press"  of  February  B,  1845,  p,  81.)  In  the  "Medical 
Timea  and  Goiotte"  for  August  21,  18Q8  (p.  183),  Mr.  Pretcott 
Hewett  has  deecribed  Cnptain  Freti's  case,  and  eipressed  his 
belief  that  the  fluid  wbicb  discharged  from  tbe  nostrila  was  the 
cerebto-spinal  fluid.  For  other  annlogous  cases  aee  Dr.  Fmser  in 
the  "Edbburgh  Medical  Journal"  for  September  1856,  p.  247  ; 
and  Mr.  Hughes  in  the  "Lancet"  for  September  18,  18B8,p.  307, 

'  Ballingatl. — See   the  "  Edinburgh   Medical   and   8uigiG«] 
Journal,"  vol.  G7  (I842J,  p.  117. 

•  iaw  0/  Toleranee. — See  tbe  "  Medical  Times  and  Caielle" 
for  June  19,  1668,  p.  026, 

'  "  Edinburgh  Medicnl  and  Sui^cal  Journal,"  vol.  nvii.p,  197. 
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Tbis  attempted  explanation  is  no  doubt  entirely 
erroneous.  For  other  inoT^anic  bodies,  besides  the 
metals,  may  be  lodged  witli  impunity  in  living  tissues ; 
and  this,  too,  though  they  are  nou-couductors  of  elec- 
tricity. Small  pieces  of  glass,  for  example,  occaaionally 
remain  long  embedded  in  the  body  in  the  same  way  as 
pieces  of  metal  do.  llr.  Hunter,  indeed,  points  out  this 
fact  specially.'  A  medical  friend  of  mine  has  a  small 
piece  of  glass  embedded  in  his  lip,  which  has  remained 
there  with  impunity  for  nearly  eighteen  years.  Another 
medical  friend  has  had  two  small  portions  of  broken 
glass  embedded  for  twenty-six  years  in  the  region  of  the 
tonsils,  attended  at  times  with  considerable  local  irrita- 
tion. He  has  stated  to  me  an  instance,  where  a  portion 
of  broken  glass,  about  a  quarter  of  an  inch  square, 

'  Rettntion  of  jiieca  of  jf^**.— -See  Hnnter'a  Works,  by  Pal- 
mer, p.  286.  Aft«r  EpeakiDg  of  *'  metals  perbaps  not  having 
tlie  power  of  imtBtion  beyonii  tlie  adhesive,"  Mr.  Hniil«r  ob- 
Berrea  -.- — ■"  Thia  appears  also  lo  be  the  case  with  the  intifl- 
duction  of  glass,  even  in  BnperBcial  parts ;  a  piece  of  glaBs 
ahall  enter  the  skin  just  deep  enough  lo  hniy  itaelf ;  inflam- 
mation aliaU  come  on  ;  the  wound  in  tlie  skin  it  brought  to- 
gether shall  heal  by  the  first  intention  ;  and  the  inflanmatioa 
shall  nut  exceed  the  adhesive,  but  ratker  degenerate  into  the  dis- 
position fur  forming  a  sac,  by  which  means  a  sac  is  rurmed  roiind 
the  glasa,  and  no  disturbance  is  given  to  the  irritability  of  the 
parts.  This  was  the  cose  with  Mr.  Knight,  apothecary,  who  had 
a  piece  of  gloss  three-fourths  of  an  inch  long  run  into  the  palm 
of  his  hand,  and  remained  there  fur  ten  weeks,  without  any  fur- 
ther ioconTenieuce  than  retarding  the  motion  of  the  hand,  and 
sometimes  giving  a  pricking  pain  when  the  sac  was  made  to  press 
upon  the  points  of  glasa  ;  this  insensibility,  however,  arises  from 
a  sac  being  formed  with  sncJi  properties,  but  it  cannot  be  oasignod 
as  a  cause  in  the  case  uf  bodies  moving,  as  piss." 
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lodged  below  the  knee,  and  was  extracted  on  the  oppo- 
site side  of  the  limb  three  years  afterwards.  "  There 
never  was,"  he  adds,  "  any  suppuration  in  this  case  from 
first  to  last"  I  have  hoard  of  two  or  three  cases  of 
small  pieces  of  glass  lying  quietly  in  the  stractarea  of 
the  hand  for  long  periods.  An  eminent  sui^on  had, 
for  twenty  or  more  years,  a  small  piece  of  coal  lying 
without  inconvenience  beneath  the  skin  of  the  leg  ;  and 
the  minute  particles  of  carbon  left  by  the  explosion  of 
gunpowder  and  by  tattooing,  are  well  known  to  remain 
in  the  cutaneous  tissues  for  a  long  lifetime  without  pro- 
ducing any  irritation  or  disturbance.  The  Burmese 
according  to  Mr.  Malcolm,  bury  and  carrj-,  not  only  gold, 
but  also  "  sometimes  small  gems"  under  the  skin  of 
their  arms.' 

There  is  one  organ  of  the  human  body  in  vhieh 
stony  and  metallic  materials  have  been  aometimes 
lying  with  impunity,  and  subject  to  the  inspection  ctt 
the  practitioner.     I  allude  of  course  to  the  eya 

For  instance,  Mr.  Solomon  of  Birmingham  has 
corded  a  case  in  which  a  piece  of  stone  remained 
wedged  between  the  cornea  and  iris,  the  latter  being 
indented  by  it  A  short  attack  of  primary  ophthalmia 
was  the  result  of  the  accident^  which  the  patient  receivexi 
while  breaking  rag-stones.  After  the  traumatic  inflam- 
mation subsided,  the  intruded  piece  of  stone  for  some 
years  caused  apparently  little  or  no  inconvenienca  It 
could  be  seen  in  the  anterior  chamber,  adhering  to 
iris  by  opaijuc  lymph,  but  not  encysted.' 

'  Malcolm. — Op.  cil.,  vol.  i.  p.  307. 

'  Siilomoii. — See  tlie  "  Asijocialioa  Medicnl  Jonmal"  for 
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Dr.  Jacob  describes  a  case  in  tbe  "  Dublin  Medical 
Press"  for  December  1846,  in  wiiicb  a  piece  of  sharp 
stone,  tbe  fourth  of  an  iuch  loug.  and  a  sixth  of  an  inch 
in  diameter,  remained  loose  in  the  anterior  chamber  for 
four  years  before  much  irritation  was  set  up. 

Dr.  Jiiger  successfiiUy  removed  a  triangular  piece  of 
glass,  measuring  five  lines  in  diameter,  from  the  anterior 
chamber  of  the  eye.  where  it  had  remained  five  or  six 
years,  causing  from  time  to  time  considerable  pain  and 
irritation.  The  vision  of  the  patient  was  scarcely  im- 
paired after  its  extraction.' 

Mr.  White  Cooper  and  other  ophthalmic  writers  have 
recorded  analogous  instances.' 

Indeed  there  seems  to  be  a  law  of  tolerance  more 
general  than  the  passiveness  of  living  tissues  to  the  pre- 
sence in  them  of  metallic  bodies,  and  which  compre- 
hends within  it,  as  a  minor  principle  or  proposition,  the 
law  of  tolerance  of  living  structures  for  metallic  ma- 
terials. This  higher  and  more  comprehensive  law  ap- 
parently amounts  to  this  fact,  'that  living  structures 
may  endure  with  impunity  the  presence  of  inorganic 
foreign  materials,  provided,  perhaps,  they  are  incapable 

15,  1854,  p,  844.  Mr.  Solomon  givea  in  the  same  communica- 
tioa  a  cose  where  a  small  piece  of  steel  was  impacted  in  the  ilia 
for  eistecii  yean  ;  and  other  caaes. 

'  Jilfftr. — See  Amnion's  "  Zeitachcift,"  vol.  iii.  p.  103. 

'  WMu  Coojicr. — "  On  Wounds  and  Injuries  of  the  Eye,"  p. 
53,  iqq.  He  givea  a  figure  of  a  maaa  of  iron,  weighing  12  grmns, 
which  he  withdrew  from  the  posterior  part  of  the  eyeball,  where 
it  had  remained  lodged  for  several  veeka.  See  alao  Walton's 
"  Treatiae  on  the  Sm^cal  Diseases  of  the  Eye,"  2d  edit.,  p.  89, 
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of  absurbing  and  rotaiiiiug  within  theiv  aubatance 
secretions  wbiuh  are  thrown  out  around  them,  or  of  a 
ing  in  any  way  chemically  upon  these  secretions, 
other  words,  this  higher  general  principle  in  enrgic 
pathology  consists  of  the  Law  of  Toleeahce  of  the 
LivrsG    Tissues    for   Imperviocs    and    Inert   Solid 
Foreign  Bodies. 

Before  closing  these  observations  on  the  tolerance  c 
living  tissues  for  metallic  and  impenetrable  bodies,  1 
nie  add,  that  in  tbia  as  iu  many  other  instances,  wh 
onee  a  general  principle  is  established,  we  often  i 
that  it  will  serve  us  as  a  clue  to  the  explanation  of  fac 
of  an  equivocal  character  already  alleged,  but  whi<d 
from  their  very  strangeness,  and  previoua  inexplicabi- 
lity,  were  still  reganle<l  with  doubt  by  some  minds.  For 
example,  all  surgeons  know,  that  one  old  mode  of 
attempting  the  radical  cure  of  inguinal  hernia  was  by 
the  "golden  stitch,"'  or  by  encircUng  the  neck  of  the 
hernial  sac  witli  a  permanent  gold  wire ;  which  wire 


1  Oohlfii  ttitch,  and  old  opfralion  for  th*  radical  eurt  of 
hernia, — lu  dwcribitig  this  old  melliod  for  the  tadiud  cure  of 
Iiemia,  Puroiflnn,  for  eiample,  remarks,  in  reference  to  the  fre- 
qnencj-  and  comparative  safety  of  the  operation  ;  "  The  famoiu 
and  excellent  operator  at  Leyden,  Si-limaltQUs,  was  go  expert  at  it, 
that  yon  could  scarce  perceive  how  he  performed  it  without  a  dili- 
gent circumspection  ;  yea,  I  verily  believe,  he  could  hav»  cat 
fifteen  patients  in  on  hours  time,  if  he  had  hnd  so  many.  When  I 
wnB  there  he  cut  hut  six  in  an  lioiir,  all  which  succeeded  ;  Ixit 
then  he  took  more  time  Uian  ordinary." — ("  Chirurgia  Curiosg," 
London,  1T06,  Book  II.  chap.  13,  p.  161.)  See  Eabsequentlj-,  on 
this  Kubjcct,  A|ipendii  No.  LL 
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■WBB  left  embedded  in  situ,,  and  the  wound  closed  over  it. 
The  past  history  of  sui'gery  shows  that  this  practice  was 
followe(!,  as  far  as  the  safety  and  life  of  the  patient 
were  concerned,  with  a  degree  of  frequency  and  im- 
punity which  was  startling,  under  our  modem  patholi>- 
gica!  idea«  of  the  facility  witJi  which  injuries  and  lesions 
of  the  peritoneum  run  on  to  dangerous  degrees  of  in- 
flammatioQ  and  death.  In  the  same  way  these  ideas 
have  again  been  upset  in  modem  days,  by  the  new 
modes  of  radical  cure  for  inguinal  hernia  introduced  by 
Wiitzer,  Eothmund,  Sigmund,  Spencer  Wells,  and  other 
surgeons,  and  which  essentially  consist  in  infibulating 
the  hernial  sac,  and  placing  and  keeping  for  several 
continuous  days  a  stitch  through  this  inverted  portion 
of  the  peritoneal  sac,  in  order  tliat  thus  adliesive  inflam- 
mation may  be  set  up  and  the  canal  obliterated.  We 
have  proof  of  the  innocuousness  of  this  method  of 
operating  in  the  fact,  that  Eothmund  has,  it  appears, 
practised  the  operation  upwards  of  one  thousand  times 
without  losing  a  patient,  or  seeing  oue  case  of  fatal  peri- 
tonitis excited  by  this  prolonged  puncture  and  trans- 
fixion of  the  peritoneum. 

In  all  probability  the  esplanation  of  the  comparative 
safety  of  both  the  modes  above  alluded  to,  for  the 
radical  cure  of  hernia,  is  simply  this : — the  thread  or 
needle  used  is  metallic,  and  hence,  in  accordance  with 
the  general  law  wliich  we  have  been  considering,  inflam- 
mation is  usually  excited  by  the  metallic  thread  or 
metallic  pin  only  up  to  the  degree  or  stage  of  adhesion. 
If  a  silken  thread  is  used  for  the  purpose,  then,  as  shown 
indeed  by  the  result  of  various  experiences  ujion  tlie 
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roiiical  euro  of  ingmnal  hernia,  the  same  operation  ij] 
fouud  liable  to  be  attended  by  a  higher  and  fax  more 
dangerous  degree  of  inflammatory  action. 

Few  suigeona  have  worked  with   more  ability  ot-^ 
more  success  at  the   radical  cure  of  iuguiual   hen 
than   Mr,  Wood   of  King's   College,  London,     In   '. 
earlier  cases  he  passed   organic   threads  through   ' 
peritoneum.     But,  he  adds,  "  hearing  much  of  tlie  non>l 
irritating  properties   of  wire  sutures,  about  that  tiiael 
reintroduced  to  public  notice  by  Dr.  Simpson  of  Edin- 
burgh ;   and  ha^'ing  had  unfortunately   a  ease  which 
tenninated  fatally  from  pyceniia  three  weeks  after  tiu 
operation  for  the  radical  cure,  the  author  was  led  1 
try  bgatures  made  of  metoL     The  dtJuinutiaa  of  1 
amount  of  suppuration  which  thereupon  foEowed  ^ 
so  marked,  that,  with  some  modifications  in  Uie  i 
pulation  of  the  wire  which  were  fouud  necessary  i 
a  few  trials,  the  plan  now  practised  in  most  cases  1 
the   author  was    adopted  with    great    advantage   i 


Section  II. — Law  of  Ntm-tolerana:  of  Lhnntj  Tissues  fai 
the  presence  of  Ikad  Foreign  Oiyania  Bodiea. 

When  foreign  dead^  organic  bodies  belonging  eitl 

'  Wood. — "  On  Euptute  :  Inguinal,  Crand,  and  Umfat 
1863,  p.  92. 

'   Tolermict  of  the  CiMuei  for  limiu/  organin  buditt. — It  wooli 
lie  quite  out  of  pluco  here  to  diecuBa  the  imporUint  patholoj 
Uws  regarding  tbe  bilaraiice  Emtl  non-toluaiive  uf  tlie  tiMUes  foe 
living  and  dend  entozoa,  growths,  tuberclra,  and  other  moT 
dcpoaite  ;    or  thtt   marked   tolerance    of    niDcous   surfaces   : 
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to  the  animal  or  vegetable  kingdoiii,  are  lodged  gr  em- 
T^edded  in  tlie  living  tissues,  tJiey,  as  a  general  result, 
speedily  produce  morbid  irritation  and  excitement,  and 
a  degree  of  inilammatioii  which  soon  terminates  in  sup- 
puration and  ulceration. 

In  experiments  upon  the  lower  animals,  I  found  pieces 
of  lint,  clotli,  etc.,  lodged  in  the  subcutaneous  tissues,  ex- 
cite local  suppurative  iufiamniation,  when  portions  of 
metal  of  equal  size,  lodged,  in  their  neighbourhood,  and 
at  the  same  depth,  excited  only  adhesive  inflammation. 
See  the  experiments  alluded  fco  described  at  p.  458. 

Foreign  or  dead  organic  substances  are  sometimes 
found  lodging  in  and  complicating  woimds  in  the  human 
subject,  particularly  gunshot  wounds. 

The  walla  of  a,  gunshot  woimd,  along  its  track  through 
the  soft  tissues  of  the  body,  are  often  to  a  greater  or  less 
extent  killed  by  the  force  and  blow  of  the  ball,  and  con- 
sequently slough.  Whenever  a  portion  of  soft  tissue  is 
in  this  way  deprived  of  vitality,  and  becomes  a  dead 
oigasic  substance,  it  excites  in  the  contiguous  living 
structures  suppurative  and  ulcerative  inflammation,  to 
such  a  degree  as  is  necessary  for  the  disjunction  and 
elimination  of  the  dead  organic  tissue, 

When  ajiy  portion  of  soft  structure  dies  or  sphace- 
lates from  any  other  cause,  mechanical  or  morbid,  it 
gives  rise  in  the  same  way,  for  its  removal  and  elimi- 
nation, to  suppurative  and  ulcerative  inflammation  in 
the  contiguous  living  structures. 

The  same  law  holds  true  in  re^rd  to  a  pit-ce  of  dead 
metallic  and  impervious  bodies,  aa  Been  in  the  weariug  of  false 
teeth,  o!  pessnrieA,  clc. 
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or  necrosed  bnne.  Suppurative  and  ulcerative  actio! 
13  set  up  in  the  living  tiaauea  aroimd  it  'Wlien  a  piece 
or  splinter  of  bone  is  struck  completely  off  by  a  gunshot 
wound,  the  lodgment  of  this  separated  fragment  of  bone 
prevents — sometimes  for  a  very  long  period — the  wound 
from  closing,  and  keeps  tip  constant  morbid  irritation 
and  suppuiation  by  its  presence.  Tlie  suppurative  and 
acrid  disohai^s  produced  in  many  gunshot  woiindt)  by 
the  presence  of  portions  of  dead  and  cai'ious  bone,  are 
often  erroneously  mistaken  for  the  effects  of  the  irrita- 
tion of  metallic  bullets  or  foreign  bodies  that  may  happen 
to  be  lodged  at  the  same  time  in  the  wound. 

Pieces  of  cloth  are  occasionally  buried  in  the  s 
tures  of  tlie  human  body  by  gunshot  wounds,  the  1 
carrying  before  it  and  with  it  portions  of  dress,  etc 
law  of  the  non-tolerance  of  living  tissues  for  the 
of  foreign  organic  bodies,  is  strongly  illustrated  by  t 
irritation  and  suppuration  to  which  such  embedded  j 
tions  of  cloth  give  rise.  The  fact  is  one  well  known  i 
militai^'  surgery,  and  is  alluded  to  by  various  autlitn 
Thus,  for  example,  Mr.  John  Bell,  in  his  "  Discoi 
upon  Wounds,"  when  treating  of  the  circumstances  whi 
may  impede  the  healing  of  a  gunshot  wound,  speciall; 
points  out,  that,  as  a  cause  of  its  slow  cure  and  of  its 
continuous  irritation  and  suppuration,  "  there  may 
remain  some  foreign  body  within  the  wound  ;  now," 
continues,  "  a  ball  Tiever  produces  these  symptanja ;  1 
broken  and  corrupted  bone  would  presently  be  knoWl 
by  the  black  colour  and  fetid  smell  of  the  discharge  f 
and  if  the  slow  healiny  of  the  wound  is  known  to  pro 
ceed  from  neither  of  these  causes,  tben  most  likely  i 


NON-TOLEBANCE  OF  ORGANIC  THREADS,   ETC.    481 


arises  from  some  piece  of  duCh  wliich  lias  passed  in 
alouf!  with  the  ball."' 

In  the  practice  of  his  profession,  the  sui^on  often 
takes  advantage  of  the  same  law ;  for  when  he  wiahea 
the  sides  of  any  ai'tificial  wound  or  ojiening  which  he 
lias  made  not  to  adhere,  he  knows  he  can  effect  this 
purpose  by  lodging  between  the  walls  of  the  woiiad  a 
piece  of  charpie  or  other  foreign  organic  body ;  and  he  is 
further  certain,  by  maintaining  the  foreign  body  in  this 
position  for  a  few  days,  that  suppuration  in  the  walls 
of  the  wound  will  be.  excited  by  its  presence. 

An  extremely  small  and  minute  fragment  of  dead 
animal  or  vegetable  substance  ia  sufficient,  in  accordance 
with  this  law,  to  excite  suppuration  in  the  living  tissues 
among  winch  it  is  lodged.  Several  years  ago,  varions 
eminent  surgeons  tried  for  a  time  the  practice  of  cutting 
off  both  the  ends  of  the  ligatures  with  which  they  had 
tied  vessels  in  amputations  and  other  operations.  The 
quantity  of  organic  ligature  reijuired  to  be  thus  left 
buried  in  the  closed  wound  around  each  deligated  vessel 
was  almost  infinitesimally  smalL  Mr  Lawrence  calcu- 
lated that  the  loop  of  silk  thus  left  around  each  artery 
was,  perhaps,  not  heavier  than  one-fiftieth  of  a  grain ; 
and  the  weight  of  flax  or  hemp  thread  reqiured  was 
not  much  more.'  But  though  this  vestige  of  foreign 
organic  matter  is  not  generally  sufficient  to  prevent  the 

1  Mm  Bell. — "  Discoutaes  on  the  Nature  nnd  Core  of 
Wounds,"  3d  edit.,  p.  S03. 

'  Laiprmcr. — "  A  portion,"  Bays  Mr.  Lawrence,  "  Buffioient 

to  tie   a   lotge  nrt^iy,  when   tlie   ends  ore  thU9  cot  off,  weiglu 

between  l-60tb  and  l-60tli  of  a  grain  ;  a  similar  portion  of  the 

thickest  kind  I  have  tried  weiglie  1-SOth  of  a  grain,  and  of  the 
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iinion  of  the  wound  by  tlie  first  intention,  yet  the  pra&- 1 
tice  lias  latterly  been  almost  entirely  given  up  by  bup-  ] 
geons  because  they  found  that,  as  a  general  consequence;  [ 
this  minute  fragment  of  organic  ligature  thus  left  eiftr  I 
bedded   in  tlie   wound    became   inclosed    in   a  small  I 
abscess,  and  by  its  presence  gave  rise  to  a  slow  proceaa  1 
of  suppuration  and   ulceration,  by.  which  the  ligatu: 
was  ultimately  eliminated,  and   dischai^ed   from    thai 
surface  of  the  body.    "  By  some,  both  ends"  of  Uie  ligi 
ture,  says  Professor  Miller,  "  are  cut  away ;  in  the  belief  1 
that  adhesion  is  thus  favoured  throughout  the  line  of  ' 
wound — as  doubtless  it  is ;   and  in  the  hope  that  the 
noose  will  become  encysted,  and  give  no  furtljer  nnnoy- 
ance — as  certainly'  will  not  happen.     Adhesion  under 
such  circumstances  is  somewhat  of  a  misfortune.     For 
the  noose  and  its  contained  slough  are  to  all  intents  acd 
purposes  foreign  matter ;  as  such  their  presence  will  be 
resented  by  the  surrounding  living  textures ;  and  as  sucli 
they  will  be  extruded  by  suppuration.    Sooner  or  later — 
often  after  cure  has  apparently  been  completed — deep 
abscess  forms  ;  painfully  and  slowly  having  approached 
the  surface,  pus  is  discharged— and  with  it,  its  cause,  the  : 
noose.     Kot  until  this  latter  has  been  put  forth  will  the^  J 
pain  and  discharge  cease.'" 
sleaJtrest   1-lOOtli.     Tlieae  ligatiiira  do  not  inlcrfcre  witli  Um  J 
procCBs  of  adhesion." — ("  Mnlico-Cliirurgiiail  Transac lions,"  toLJ 
vLp.  163.) 

'  Miller. — "System  of  Surgery,"  p.  224.— See  the  umilaxJ 
opinion  and  etatcments  of  Linlon  and  Chulins  already  qooloct  tfe"! 
p,  31.  Frofeuur  Porta  still  deems  the  absorption  of  short  «!}(,  J 
Einil  Btill  more  of  short  ailgut  liyatun's,  ika  poa«ib]e,  and  not  ] 
unfrequent. — (See  the  "  Brilisli  nuJ  Futeib-n  Medical  Beview,"  . 
vol.  iixii.  p.  03.) 
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Long  oiganic  arterial  ligatures,  thrown  around  bleed- 
ing vessels,  and  left  hanging  out  of  surgical  wounds, 
keep  up  in  the  same  manner  by  their  presence  and 
contact  a  continuous  process  of  suppuration  along  their 
track,  as  we  have  repeatedly  pointed  out  in  the  course 
of  the  present  work  (see  the  opiiiiona  of  Hunter,  Cooper, 
Lawrence,  etc.,  pp.  24  and  267,  aiite). 

Organic  sutures  —  formed  as  suture-threads  have 
hitherto  been  of  silk,  flax,  or  hemp — act  in  accordance 
with  the  same  general  law  of  the  non-tolerance  of  living 
tissue  for. foreign  organic  substances,  and  when  left 
above  a  short  time,  always  at  last  excite  suppuration 
and  ulceration  by  tlieir  presence. 

Indeed  the  common  organic  sutures  hitherto  used  by 
surgeons,  do  thus  so  often  prove  noxious  centres  and 
sources  of  irritation  in  the  lips  of  wounds  as  to  have 
caused,  repeatedly,  in  the  jMist  history  of  surgery,  their 
more  or  less  partial  or  complete  rejection  from  practice. 
Above  a  century  i^o,  the  published  observations  of 
Pibrac  and  Louis  led,  for  a  time,  to  the  almost  total 
discontinuance  of  sutures  in  closing  and  keeping  in 
apposition  the  lips  of  wounds,  whilst  the  same  object 
was  attempted  to  be  ohtaiued  principally  or  entirely  by 
the  aid  of  position,  plasters,  and  bandages.  The  best 
surgeons  of  modem  times,  while  almost  all  returning 
a^in  to  the  use  of  sutures,  have  very  generally  acknow- 
ledged the  irritating  and  unhappy  effects  occasionally 
produced  by  them,  particularly  when  they  were  of  an 
organic  nature,  and  detained  above  two  or  three  days.' 

'  Irfitatiiuj  efeeU  of  organic  auliirel. — Sen  on  this  snViject  the 
obflervatioDB  of  Snmuel  Cooper  ("  Sargical  Dictionary,"  7th  ediL, 


APPENDIX   I. 

In  modem  aurgeiy,  the  substitution  of  sntare- 
threads  of  metal  for  organic  suture-threads  of  silk, 
hemp,  etc,  enables  the  sui^eon  to  close  his  woimda 
perfectly  and  accurately  with  a  material  for  the  pre- 
sence of  which  there  is  a  tolerance — instead  of  a  non- 
tolerance — ia  the  living  tissues  of  the  body. 


Section  HL — Exceptions  lo  the  Preceding  Laws  it 
Surgical  Pathology. 

In  patholt^  there  are  many  general,  but  few  or  no  1 
universal  laws.  The  two  or  three  preceding  general  T 
laws,  like  all  other  general  laws  in  medicine,  are  liable 
to  more  or  fewer  exceptions,  apparent  or  reaL  To 
understand  the  full  practical  value  of  these  two  laws  ■ 
or  principles,  let  mo  here  statfi  one  or  two  of  the  more  J 
important  exceptions  to  them. 

1.  The  presence  of  metallic  bodies  or  threads  is  liable 
— like  the  presence  of  organic  bodies  or  threads — to 
produce  in  living  tissues  absorption,  with  the  formstion 
of  pus — or,  in  other  words,  suppuration  and  ulceration 
— provided  it  is  combined  with  strong  constriction  ot 
or  a  morbid  amount  of  pressure  upon,  these  tissues.  In 
fact,  surgeons  have  used,  as  we  shall  see  in  Appendix 
No.  III.,  metallic  threads  in  this  way,  to  produce,  by 
firm,  forced,  and  repeated  constriction,  rapid  ulcerative 
absorption,  in  dividing  the  necks  of  polypi,  or  the  solid 
walls  of  a  fistula  in  ano.  Here  it  might  seem  as  if  the 
metallic  material  excited  by  its  presence,  not  adhesive, 
p.  1211)  ;  Profesaor  Rrrie  {"  Principlea  anil  Practic*  of  Siugcir," 
2J  edit,  p.  124)  ;  etc  etc 
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but  suppurative  and  ulcerative  inflammation.  But  this 
exception  to  the  general  law  of  the  tolerance  of  living 
tissues  for  metallic  bodies  is  mote  apparent  than  real 
lor  the  truth  is  that  the  resulting  rapid  ulceration  and 
absorption  in  these  instances  are  the  effect  of  the 
mere  strong  mechanical  constriction  and  pressure  of 
the  living  tisaue.s,  and  quite  independent  of  the  agent 
or  material  by  which  that  constriction  and  pressure 
are  produced.  (See  on  this  subject  our  remarks  at 
p.  103.)  The  effect  would  equally  follow,  whether  the 
ligatures  were  organic  or  inorganic,  provided  only  the 
physical  amount  of  constriction  and  pressure  made  by 
them  upon  the  involved  living  tissues  were  sufficient 
in  degree.  But  the  observatioa  becomes  important  in 
another  point  of  view.  For  it  shows  us  that  we  must 
not  expect  metallic,  any  more  than  organic  suture- 
threads,  to  remain  quite  free  from  any  chances  of  sup- 
puration and  ulceration  in  their  courses  or  tracks,  pro- 
vided they  are  so  placed  in  a  wound  as  to  dn^  and 
press  greatly  upon  the  included  tissues.  The  living 
tissues  will  only  in  general  tolerate,  without  suppuration 
or  ulceration,  metallic  threads,  on  the  condition  that 
they  are  so  placed  and  so  adjusted  as  not  to  produce 
unnecessarily  strong  pressure  or  traction  at  any  point  or 
points  upon  the  ati'uctures  through  which  they  pass. 
In  accordance  with  these  observation.'!,  we  find  that 
when  once  a  point  atrictured  or  compressed  by  a  me- 
tallic thread  is  relieved  by  partial  lUcetation  from  its 
simple  morbid  excess  of  constriction  or  pressure,  the 
metallic  thread  will  cease  to  divide  it  further,  and  will 
on  the  contrary  remalQ  quiescent     Hence  it  is  that 
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others  have  found,  as  I  have  doue,  that  it  is  cUfficuIt  c 
almost  impossible  to  remove  a  large  internal  hiemo] 
rhoid  by  one  application  of  a  metallic  thread,  as  c 
easily  done  by  one  application  of  au  organic  threi 
A  metallic  thread  cuts  or  ulcerates  through  the  cott 
stricted  hjumorrhoiJ  till  all  over-tension  and  ovef-pre 
sure  are  removed,  and  then  remaina  quiescent  around 
the  remaining  portion— in  accordance  with  the  law  of 
the  tolerance  of  the  living  tissues  for  metallic  foreign 
bodiea 

2,  Though  in  surgery,  organic  threads  and  ligata 
as  a  general   consequence,  speedily  produce,  by   thei 
presence,  suppuration  and  ulceration  in  tissues  in  cod. 
tact  with  them ;  yet  there  occasionally  occur  in  prao- 1 
tice   exceptions,   real    or    apparent,    to    this    commoit.'l 
principle   in  surgical  pathology.     Sometimes — thougltj 
very  rarely — an  effusion  of  coagulahle  lymph  only,  audi 
not  of  pus,   is   thrown   out   around   organic   threads  ;■ 
or,  in  other  words,  their  presence  for  five  or  six  day^a 
or  longer,  excites  only  adhesive,  and  not  as  usual,  suppu-  ' 
rative  and  ulcerative  inflammation.     Again,  sometimes 
another  result   is   seen,   viz.,   that  when  silk   or   flax 
threads  and  ligatures  are  left  in  the  living  structurea  J 
for  weeks  or  months,  they  in  the  first  instance  excite 
as  usual,  more  or  less  siippui-ation  and  ulceratioQ  ia 
the  tissues   immediately  in  contact  with   them ;   but  I 
after  a   time   the   secretion  of  pus   ceases  ;    then   its  I 
absorption  occurs ;  the  included  portion  of  thread  b^- 1 
comes  dried  and  rigid,  like  a  non-porous,  impervious  J 
inorganic  material  ;   and  subsequently  it  is  fixed  and  4 
encysted  in  its  site  by  effused  coagidable  lymph.   I  have  ( 


EXCEPTIONS   TO   THE   TWO    LAWS, 


487 


repeatedly  seen  this  series  of  changes  in  watching  the 
effects  of  sutures  in  the  lower  aninials  ;'  sometimes  one 
loop  of  suture-thread  remaining  moist  and  the  centre 
of  a  purulent  collection,  while  a  contiguous  thread  was 
dried,  stiffened,  and  fixed  in  siiti.  by  coagulable  lymph 
and  granulations.  Similar  examples  occasionally  occur 
in  the  human  subject,  as  in  those  instances  in  which 
small  ligatures  are  left,  cut  off  short,  upon  the  vessels  of 
the  omeutum,  and  of  torn  false  membmnes,  in  cases  of 
hernia  and  ovariotomy.  Some  years  ogo,  in  a  case  of 
complete  and  extensive  laceration  of  the  perineum,  I 
brought  the  edges  of  the  rent  together  an  hour  or  two 
after  delivery,  by  the  naual  deep  quilled  suture,  and  by 
some  superficial  stitchea  in  tlie  skin  of  the  perineum, 
and  the  mucous  surface  of  the  vagina.  Three  days 
afterwards,  the  patient's  medical  attendant  removed  the 
quilled  sutures,  and  the  superficial  cutaneous  stitches ; 
and  the  reunion  of  the  parts  was  found  complete.  I 
did  not  see  the  patient  from  the  day  of  operating  till 
three  months  afterwards,  when  I  was  asked  to  ascertain 
if  there  was  anything  wrong  in  the  vagina.  In  the 
posterior  wall  of  the  vaginal  canal,  in  the  site  of  the 
previous  laceration,  I  found,  still  *ji  situ,  the  two  silk 
stitches,  that  had  been  used  to  bring  the  mucous  walls 
of  the  rent  into  apposition,  hut  which  had  escaped 
notice  when  the  other  threads  were  withdrawn.     The 


'  ToUrance  in  the  lamer  animali. — The  elaborate  experiments 
of  Professor  Porta  of  Puvia  teail  tn  show  that  the  tolerance  for 
□rgauic  threads  is  greater  in  the  lower  aniniala  than  in  man. — 
(See  the  "  British  and  Foreign  Ueiliial  Review"  for  October 
1846,  pp.  89,  syy.) 
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embedded  loops   were   dry  and   arid,   and   their   site 
marked  by  an  accumulation  of  gnmulations.    , 

Such  excf  ptions,  however,  by  their  rarity  only  prove 
the  extent  and  importance  of  the  very  law  of  which.  . 
they  thus  form  occasional  variations.    But  perhaps  the] 
alflo  auggcBt  another  consideration — namely,  whether  by^ 
any  means  we  could  render  our  silk  or  hemi>en  eui^cal 
threads  as  impervious,  and  hence  as  uuirritating,   as 
threads  of  metal.    Could  this  be  effected  by  making 
them  water-proof  or  liq^uid-proof,  with   a   coating    of  | 
caoutchouc,  or  witli  a  solution  of  acetate  of  alum,  or  by  • 
any  other  meaus  mechanical  oi  chemical?    Is  henooj 
catgut  really  so  very  superior  to  silk  aa  Porta's  experi 
ments  seem  to  show  ?     Was  it  from  superior  impene- 
trable qualities  of  this  kind  that  Failopius  recommend« 
for   Buture-thi-eads    the   "  linum    BrixUnse"  as    nev^-V 
putrefying  (imnquam  Tnarceadt)  ;^  aud  Kead  bepraisedl 
Flemish    hemp  ? — "  The   Low-countrey  white  1 
made,"  says  hc^  "  of  the  beat  hemp,  hath  no  fellow."* 

'  Falhjdat. — See  hia  "  Oiicra  Omnia,"  1606,  torn.  iL  p.  177. 
•  R«ad, — See  his  "  Treatifle  of  Wounda,"  p.  52. 


No.  II. 
See  Page  89. 

Metallic  Suture-Threads — ^their  History  and 

Advantages. 

It  is  in  accordance  with  the  first  general  pathological 
law  discussed  in  Appendix  No.  L,  of  the  tolerance  of  the 
living  tissues  for  metallic  bodies,  that  latterly  the  use  of 
metallic  threads  of  capillary  wires  has  come  into  prac- 
tice as  suture-threads  for  wounds.  In  consonance  with 
the  other  pathological  law,  which  we  have  tried  to 
enunciate  in  the  same  Appendix,  of  the  non-tolerance 
of  the  living  tissues  for  the  presence  and  contact  of 
organic  bodies,  the  employmwit  of  organic  threads  has 
come  to  be  looked  upon  with  doubt  and  suspicion  by 
many  leading  surgeons. 

Before  tracing  the  introduction  and  history  of  various 
metallic  suture-threads  into  surgery,  let  us  first  glance 
for  a  moment  at  the  history  of  organic  suture-threads, 
or  rather  at  the  history  of  the  materials  of  which  they 
are  composed 

Section  I. — Organic  Suture- Threads — their  Materials. 
In  mpdem  surgery,  silk  has  long  formed  the  material 
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most  generally  employed  for  the  tlireads  which  sur- 
geons used,  ImtL  to  stitch  together  the  lips  ol'  wounds, 
and  as  ligatures  for  the  ileligiition  of  the  mouths  of  the 
blood-vessela  cut  atross  by  the  coui-se  of  the  knife. 
Various  other  materials  from  the  animal  and  ve^i^etnble 
kingdoms  have  l>een  at  various  times  suggested  and 
tried  by  different  operators,  as  snrgical  threads  and 
ligatures,  such  as  ailk-worm-gut ;  catgut ;  wool ;  inkle ; 
hairs  ;  strips  of  leather,  of  parchment,  of  cow-hid^  and 
of  buckskin ;  strings  formed  of  tendon  and  of  nerves ; 
lines  of  isinglass ;  filauieuts  of  caoutchouc ;  threads  of 
flax,  hemp,  cotton,  etc. 

In  olden  surgery  threads  of  Rax,  hemp,  and  latterly 

■   of  silk,  seem  to  have  been  most  commonly  employed  for 

sutures."     Some  forms,  however,  of  surgical  threads  that 

'  Materiah  of  anci'tnt  mrffica!  Ihrfodt. — Few  or  none  of  the 
ancient  nieiltcol  aiitliora  BpVHk  explioitlj  as  tu  llie  nialtmuU  of 
which  their  eurgical  threads  were  compnaet].  In  one  passa^ 
QaleD  ineideiitallj-  alludes  to  suture-threads  being  made  of  tint 
or  wooL — (Kulm'«  Qalen,  voL  zviii.  B,  p.  752  ;  or  Comii]«nt. 
in  Hipp,  de  Med.  Oft  IL  10.)  Faiilus  £gineta  nentioiift  threads 
of  wogl  for  stitching  wounds  left  by  the  removal  of  a  portion  of 
skin  from  the  ui)pcr  eyelid  for  the  cure  of  tnchiasis. — (Dr. 
Adams'  Translation,  voL  ii.  p.  S60.)  Fahridus  Hildanus  recnm- 
meuib  the  vcitselB  in  amputation  to  be  tied,  when  deligalion  U 
used,  with  a  kem)>en  thread,  "  filo  cannabino  ;"  and  he  further 
Bpeaks  of  sewing  the  edges  of  the  wound  together  with  siik,  "  fi]o 
tequuli  ac  levi  quale  est  sericuni." — ("  Opera,"  FrankfoTt-on-Ui». 
Maine,  1646,  pp.814, 815.  Severinus  advises  his  followers  to  nae 
for  woiaids  a  slender  suture-thread  of  cleaned  cotton,  "  funiuuluai 
tenuem  fe  gossypio  inuado." — {Chirurgia  Efficacis,  cap.  cixii.) 
Fallopius,  ill  bis  treatise  on  wounds,  makes  the  Tollowing  iiliser- 
vutiouB  on  the  best  threads  Cor  suture  : — "  Fitnm  autem  sit  robiu-. 
tuiu,  sed  non  iiiiuia  crusauni  nee  durum.     Tertio  dt  (Cquole, 
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1  sapposed  to  have  been  first  proposed  in  miHieni 
timea  were  not  unknown  in  ancient  times.  Tot  instance, 
there  baa  been  considerable  discussion  as  to  who  first 
proposed  surgical  threads  made  of  animal  materials. 
Catgut  was  suggested  as  a  proper  substance  for  sutures 
and  ligatures,  in  1813,  by  the  learned  Dr.  Thomas 
Young' — he  and  others  having  fallen  into  the  physio- 
logical error  of  thinking  that  animal  future  and  ligature 
threads  might  be  readily  removed  by  the  act  of  absorp- 
tion in  the  living  body ;  and  it  has  been  doubted  and 
questioned  whether  the  proposal  to  use  animal  ligatures 
was  or  was  not  made  earlier  in  America  by  Dr.  Physick 
of  Philadelphia.*    But  in  all  probability  catgut,  the  form 

ut  ptiBter  »i]ualitatem  non  habeat  nodos  interpogitos,  nee  rit 
putrescibile,  qnitre  fila  ex  gossypio  vel  Iftna  non  sunt  opportnna. 
Galeuus  autem  lib.  3,  metb.  cap.  ult.  affectabat  tiliim  moUe  ac 
satis  durum,  uncld  dlcebat  ip^e  iilum  Caietnnum  optimum  ease  • 
Tel  loco  ejus  utebatui  Beriduo  ;  quore  Iilum  lineum  sit  vel  geri- 
oinura,  Liniun  autem  Brixienae  optimum  est,  et  nunquam  marce- 
«cit,  ipso  ergo  utendiun  est  vel  sttricina  materia,  qux  itideiu  optima 
est.  Filum  pneterea  sit  album,  vel  cremesimim  tantum  ;  nigrum 
enim  vel  aLo  colore  infectum.  malum  est." — ("  Opera  Omnia," 
torn.  ii.  I).  177.) 

'  SitffffoCwn  of  calipit  ligatarex  hg  Dr.  Young. — See  bia  "  In- 
troduction to  Medical  Literature,"  1813.  "1  have  often,"  says 
Dr.  Young,  "  wished  to  try  ligatures  of  catgut  which  might  lie 
absorbed"  (p.  424),  In  the  "  Eklinburgh  Medical  and  Sui^cal 
Journal"  for  January  1819,  voL  xv.  p.  165,  Dr.  Young  states 
tlu»t  lie  proposed  catgut  ligatures  to  several  surgical  friends  ten 
years  before,  or  in  1809. 

Introduction  of  aiiinud  liffoturt*  hy  Dr.  P/ii/tiei. — See  Beese 
ami  Jameson's  American  edition  of  Cooper's  "  Suigical  Diction- 
ary," article  "  Ligature."  They  observe  :  "  To  our  distinguished 
coantryman,  Professor  Fbysick,  of  the  Uniy«reity  of  Pennsyl- 
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of  animal  thread  or  ligature  tlint  has  lieen  most  : 
quently  tried  in  modem  practice,  was  employed  in  i 
gical  sutures  eight  or  nine  hundred  years  ago. 
celebrated  Arabic  writer  lUiaze^  who  practised 
Bagdad  about  A.D.  900,  speaks'  of  stitching  up  woui 
of  the  abdomen  with  a  tlu'eod  made  of  the  string  i 
the  lute  or  harp  ("  ccrda  liutti  vtl  eithare'^.^ 
another  Arabian  author,  Albucasia,  who  lived 
tury  or  two  later,  alludes  in  the  same  class  of  wountft 
to  stitching  a  wounded  bowel  with  a  line  thread  i 
of  the  twisted  intestine  of  an  animal,  "filo  aiibtili,  i 
abslersuvt  est  ex  itUestiito  animalie  annexo." 

vanift,  is  undoubtedly  due  the  honour  of  having  first  introdace 
iu  1614,  what  is  kuown  oh  the  untniul  ligature  iut 
practice.     His  ligaturiM  are  made  of  chamois  leather." 

'  Maiei. — See  his  "  Continena,"  lib.  xxviiL ;  p.  344  of  Ten 
edition  ot  1509. 

*  Ilitrp-ilrinffi  fomai  of  catgut. — At  least  the  BtringB  of  t 
ancient  Egyptian,  and  hence  probably  of  the  Arabic  harp,  ^ 
made  of  catgut     "  The  Btriugs  of  Egyptian   harpa  » 
Sir  J.  Gardner  Wilkinson,  "  of  catgut,  as  of  the  lyres  Mill  » 
in  Nitbia." — (Popular  Acuount  of  the  Ancient  Egyptians,  vol,  fi 
pp.  Ill  and  118,  etc.)     "  Wire  strings,"  he  elsewhere  obs 
"  WBre  not  used  by  the  Egyptians  m  any  of  thdr  [musical]  in 
menta,  catgut  being  alone  employed." — IL  p.  125.     The  stringa 
or  cords  of  the  old  Greek  harp  were,  iu  the  time  of  Homer, 
formed,  as  we  learn  from  one  of  his  similes  in  the  Odywey,  ttf . 
the  twisted  intestine  of  the  sheep,  (Ctfr^tpic  iirifir  uit  (Book  x 
1.   40S).      The  word  "  cord,"  as  applied  to  the  strings  o 
harp,  et«,,  is  itself,  in  fact,  sufficiently  indicBliTe  of  the  i 
of  the   strings,  oa  originally  the  term  XH^^  simply  t 
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SectiOH  n.— J7sm  of  Meiallic  Threads  in  Olden  Sur- 
$eri/,/or  other  Purposes  than  for  Sutures. 

Metallic  threads  liave  been  used  for  various  pur- 
poses in  surgery  from  the  earliest  historical  periods;' 
though,  let  us  first  observe,  not  as  sutures  for  wounds, 
or  ligatures  for  vessels.  They  have  been  employed, 
for  example,  in  surgical  practice,  for  the  following  ob- 
jects : — 

1.  Id  adjusting  fractures  of  tlie  lower  jaw,  Hippo- 
crates, among  other  more  important  directions,  advises 
that,  after  the  broken  ends  of  the  bone  are  placed  in 
apposition,  the  teeth  on  either  side  of  the  wound  should, 
if  they  be  disturbed  and  loosened,  be  tied  together,  two 
nr  more  of  them,  with  a  gold  thread.'  Paulus  j^E^eta,' 
and  after  him  various  Arabic  authors,  recommend  a 
thread  of  gold  to  be  applied  in  the  same  manner  for  the 

'  AnCiqui'ii/of  tnetallk  thrend». — It  is  perlinps  not  nnJcserring 
of  remark,  that  gold  and  silver  eeem  to  Imve  been  drawn  into 
wirea,  and  in  this  fonu  used  for  erahroidery,  ut(^,  from  a  very 
ewly  era.  Gold  wires  and  their  mode  of  manufttcliu*,  nro  referred 
to  in  ExoduB  (chap,  xxxix.  3).  "  Sili'er  wire  wiis,"  according  to 
Sir  J.  Gardner  Wilkinson,  "  known  in  Egypt  about  3300  years 
ogg,  being  found  at  Tliebcs  of  the  third  ThothmeB  .  .  and  it 
was  probably  known  and  used  nearly  as  toon  oa  gold  wire,  whidi 
we  find  attached  to  rings  hearing  the  name  of  Oairtasen  tlie  First, 
who  lived  more  than  600  ycara  earlier." — (Wilkinaon'd  Ancient 
Egyptians,  vol  ii  p.  82.) 

'  Ilippocralts. — Ailama'  edition  of  Mb  Works,  voL  ii.  p.  694. 
On  the  use  of  uctallie  sutures  in  compoond  fractures  of  limbe, 
see  Icarte  in  the  "  Journal  de  Medecine,"  1775,  p.  164. 

'  I'aului  jEi/inria. — Adams'  edition  cf  his  works,  vol,  ii, 
p.  445. 
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same  injury  ;  and  Wallner'  has  in  modem  limes,  for  G 
same  purpose,  bound  a  silver  thread  around  the  i 
teeth  in  central  tiraeturea  of  the  lower  moxUlGU 

2.  In  attempting  the  radical  cure  of  inguinal  hei 
aome  surgeons  of  the  middle  ages,  as  Berand  Meti 
Franco,  Fallopius,*  Ambi-ose  Par^,°  etc.,  applied  yrbi 
they  termed  the  "golden  stitch,"  the  "golden  tie,"  (d 
"pitnciu'ii  auri'um"),  to  the  neck  of  the  hernial  sac,  sU] 
rounding  and  constricting  it,  with  or  without  the  excl 
aion  of  the  spermatic  vessels  and  cord,  by  a  goldi 
thread,  after  it  was  cut  down  ujwn.  The  golden  t 
was  left  jiermanently  in  situ  around  the  neck  of  the  s 
sometimes  with,  as  described  by  Fallopius,  a  slim  defot 
sive  gold  ring  or  crescent  around  the  cord  {circulum  a 
semicirmdum  ex  aura  non  valde  crassum) ;  and  the  cut! 
neous  textures  healed  over  all.  Besides  applying  J 
permanent  gold  thread  or  wire  for  the  cure  of  hei 

'  Wd/lnrr. — See  Sonth's  edition  of  Cheliua'  "  Syitem  of  i 
fjeiy,"  vol.  L  p.  529. 

'  Beraiui  MttU. — See  Guy  de  Chaulioc's  "  Chirnrgia,"  tr.  i 
dwt.  2,  cap.  7  ;  or  edit,  of  Luyden,  IB72,  p.  417. 

•  Frams).—"  TraitiS  des  Uernies  ;   de  toutea  leurs   < 
etc,"  Lyons,  1561,  pp.  59,  60. 

'  Fallopiiu.^-"  Q^TU  Omnift,"  torn,  ii  p.  313. 

*  Ambrote  Pari. — Englisli  edition  of  his  "  Workcs,"  p.  30i 
Part's  account  in  aixnta^ameA  with  sketchiw  of  Ihree  iiistnimei 
required  for  performing  the  "  punctum  anrcum." 
1,  A  crooked  needle,  like  a  tnodi'm  nnuurisni -needle,  with  ' 
golden  wyre  put  tlirouj-h  the  eye"  of  it  ;  2.  Miillets  or  pincen  fa 
remove  the  »uperlluons  ends  of  the  u-ire  ;  and  3,  Mullets  or  pincen 
to  twist  the  ends  of  the  wire  togfitlior.     Tlieso  instruments  very 
preciBcly  reaemlile  some  of  those  proposed  to  he  used  in  apply! 
meUllic  eiitures  in  modem  times. 
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Par(5  speaks  of  occasionally  using,  for  the  same  purpose, 
a  temporary  wire  or  thread  of  lead. 

3.  One  mode  of  treatment  long  pursued  in  the  ma- 
nagement of  fistula  in  ano  consisted  in  passing  a  flaxen 
thread  or  ligature'  along  the  track  of  the  fistula  and 
bowel,  and  gradually  cutting  through  the  intervening 
tissues,  by  the  constriction  and  pressure  of  the  ligature. 
This  operation  is  described  at  length  in  one  of  the  essays 
usually  included  among  the  Hippocratic  writings.^  Fou- 
bert,  a  French  practitioner  of  the  last  centurj^,  substi- 
tuted a  metallic  or  leaden  thread  for  the  flax  thread 
formeriy  employed  in  this  operation.^  The  practice  of 
dividing  the  structures  placed  between  the  bowel  and  the 
tract  of  the  fistula  with  a  ligature  of  lead  was,  with 
various  modifications,  subsequently  adopted  by  Bosquet, 
Desault,  Sabatier,  and  other  continental  surgeons. 

4  From  an  eariy  period  in  surgery  pol}^i  have  been 
removed  by  cords  or  ligatures  applied  and  tightened 
around  their  pedicles.^    In  the  sixteenth  centur}'^,  Ga- 

*  Hippocratic  writings. — Adams'  edition  of  Hippocrates'  works, 
vol.  ii.  p.  817. 

'  Foubfrt. — See  Leblanc's  "  Fr^cis  d'Operations,"  vol.  i.  p.  97. 

•  Poll/pi  removed  hy  ligatures  in  ancient  surgery. — Some  ancient 
authors  recommend,  in  the  removal  of  polypi  and  other  parts, 
that  the  ligature  should  be  pulled  alternately  at  either  extre- 
mity, or  employed  with  a  sawing  motion,  like  that  used  in  work- 
ing the  ^craseur  of  M.  Chassaignac  Rhazes  indeed  advises  the 
ligature  thrown  around  the  base  of  the  polypus  to  have  knots 
placed  upon  it  at  short  distances,  that  the  surgeon  may  thus 
work  it  with  a  greater  sawing  power. — (Divisio  morborum,  cap. 
xlii.  p.f.  62.)  Other  Arabian  authors,  as  Albucasis  and  Avicenna, 
describe  the  same  operation  of  sawing  through  the  stalks  of 
polypi  with  knotted  threads.     Mesne  recommends  for  the  pur- 
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briel  Fallopius  recommended  a  thread  or  wire  of  b] 
steel,  or  iron,  like  that  used  in  harpirichords  (^Ivm 
CEneum  vd  dialybewm,  sni-is  erassum,  vcl  fcrrewm,  ej;  quo 
arpicorda  conaiituuntur),  introduced  through  a  silver 
canula,  as  the  best  ligature  for  the  purpose  of  strangling 
the  base  of  nasal  polj-pi ;'  and  a  century  ago  Levret' 
called  the  attention  of  the  profession  to  the  advautages 
of  renio\*ing  uterine  and  other  polj'pi  by  the  constriction 
of  a  silver  wire,  introduced  through  a  double  sill 
camda.  Both  of  these  forms  of  metallic  ligatore 
been  adopted  by  various  followers. 


Section  lil^—Use  of  Metallic  Piiisfor  Sutures. 

In  the  preceding  instances  the  metallic  wires 
threads  were  not  used  as  suture-threads,  to  unite  the 
edges  and  walls  of  wounds  in  the  soft  parts.  And  when 
6r3t  metals  were  used  for  this  last  purpose,  they  were 
employed  in  the  form  of  fixed  bodies,  and  uot  as  fle.iible 
threads.     For  when  Galen,  Celaus,  Oribasius,  and  other 

pose  a.  li(^ture  made  of  Beveral  Loree-tairs  tied  together 
knots. — (Adaiuii'  Paulus  .^giiietB,  vol.  ii  p.  291.)     In  the  t 
teenth  century,  the  Itnlkn  surgeon  Bnmo,  the  ropnteil  friend-'d 
Petrarch,  orders  ihese  sawing  knots  to  be  placed  upon  the  1 
tiires  at  ahout  the  distance  of  a  finger  breadth  from  each  o 
and  whenever  the   root  of  a  nasal  jxilypua  is  voiy  deep, 
rccouuneuda  the  extremities  of  the  knotted  lit^tuie  ti 
alternately  till  the  polj-pus  is  detached. — ("  Chirurpo  Miign^  M 
Parvn,"  lib.  ii.  c  1 2.) 

'  Fallopiu!. — "  Opera  Omnia,"  torn.  ii.  p.  298,  where  ft 
of  the  canula  and  loop  of  thread  is  given, 

*  Lreret. — '^  Sur  la  Cure  Radieole  de  Plufneiira  Polypee,"  1 
edit,  p.  48S. 
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ancient  surgeons  kept  the  lips  of  some  of  their  wounds 
iinited  for  the  requisite  time  by  the  metallic  pins  of 
their  fibute  or  clasps,'  and  when,  in  later  times,  the 
metallic  needle  of  steel,  bronze,  silver,  or  gold,  was  left 
in  for  a  few  days  for  the  same  purpose,  in  the  well- 
known  form  of  the  twisted  suture  in  harelip,  etc., 
the  material  of  the  suture  was  so  far  essentially  metallic. 
In  the  seventeenth  century  Fabricius  ab  Aquapen- 
dente  invented — as  a  modification  of  the  fibula — a  me- 
tallic suture  which  was  intennediate  between  the  pin 
and  the  thread.  He  passed  through  the  lips  of  the 
wound  long  needles  of  iron  or  brass  previously  made 
fiexible  and  soft  over  burning  coals — except  at  their 
sharpened  point  Then,  after  they  were  thus  passed, 
he  fixed  them,  by  reversing  or  turning  back  both  ex- 
tremities, and  allowed  them  to  remain  till  the  woimd 
was  agglutinated.  Besides,  Fabricius  seems  to  have 
entertained  very  correct  views  of  the  advantages  of 
metal,  a^  compared   with  thread,  in  the   stitching  of 

'  Staryuxil  Fihube. — On  the  fibula  of  Celsus  see  the  lonp 
(lisaertation  of  Rhodiofi,  "  De  Ada  digsertatio  ad  Comelii  Celsi 
mentem,"  ete. ;  Fabrioiiis  nb  Aqunpendente'a  "  Opera  Chmir- 
gicn,"  Leydcn  edit.,  1723,  pp.  165  and  670,  etc  etc.  1  have  re- 
peatedly seen  Mr.  Edwarda  bring  together  the  lipa  of  recent 
wounde  by  transfixing  them  with  the  aeio!  of  those  so-called 
"  iafety-pin«,"  mode  in  the  shape  of  an  arc  and  bow,  that  are 
now  much  lued  in  fixing  dresses,  and  which,  though  a  modem 
English  patent,  are  essentially  and  entirely  a  repetition  of  the 
most  common  fonn  of  the  old  Roman  fibula.  On  the  use  of 
fibuliB  by  Oalen,  in  wounda  intended  to  be  united  by  primary 
union,  see  a  preceding  pai^e  (p.  134). 
2  K 
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wounds,  aud  to   have  forestalled  most  of  the  mcx 
patliological  views  upoa  the  subject.' 


Sectioh  IV. — Use  of  Metallic  Threads  for  Sutures. 

The  idea  itself  of  employing  metallic  threads  for 
sHi^cal  sutures  is  not  entirely  modern,  however  mi 
the  practice  may  be  deemed  so.     For  without  dwel 

Fabrictus  a&  AgvapendeiUe. — "  Si  liret  aliquando 
(ioxiim  vobia  aSeire,  dixcio  potiiu,  mctam  fibulam  potiorem  emi 
propter  rationes  ex  comporatioDe  desumptaa  k  juvantibiu 
nocestibuBj  si  quidem  fibula  Fallopii,  ex  filo  facta,  mordet  nbiqi 
camem  ;  quia  filum  aspcrum  est,  el  imcqualt,  cum  rat  toitam, 
acua  ver6  Isvigata  eat  et  perpolita.  Butbus,  lilum  in( 
labia  VLdneris  transverse  ea  perrodit,  quod  experieutia 
patefaoit,  et  conflnnat  i  at  acna  fleiibilia,  cum  rotunda  wt, 
Isvigata,  nihil  iatiuamodi  fncit ;  exemplo  aiitt  onnuli  aurei, 
fenti,  qui  auribua  perforatia,  diutisaimfe  geslantur,  utcunqi 
penduli  aint.  Ruraus,  si  filum  Tulentiua  stiingatar,  interdtun 
rumpitur,  quod  non  patitur  acas  mollis,  ferrea,  aut  feneA.  Ajn- 
pliuB,  filum  eet  materia,  qua  faciU  tfuditur,  et  laxatur  ;  femim 
veri  flexibile  neutiquam  laxatur.  Inauper,  laxitas  cs  filo 
dupliciter  succedit,  turn  ex  laxa  fjli  natuia,  tum  ex  ccmwis 
kbits ;  unde  et«i  a  filo  labia  vulneris  ad  mutuum  contactnm 
adducuutur,  nou  tameu  adducta  coniiervatituT  ;  quia  propter  fill 
iiaturam,  dupliciter  laxantem  di«jangantur,  et  hiant ;  sed  nea- 
tram  Uudtatem  ex  ilcu  llexibili,  rotunda,  et  perpolita  esspectu« 
opportet.  Ultim6,  filum  aon  difficulter  putrescit  k  aonie,  et 
ichoribua ;  at  acua  ferrea,  ant  lenea,  innocuua  eat  ab  huJusmcMjt 
labe.  Quod  ei  tandem  addatia,  ass  et  femrni  habere  vim  nM- 
geraiidi,  et  adstringendi,  vulneria  glutinatioiu  onaentaneum  exit ; 
et  hoc  est  argumentum  veritatem  paradoxi  omnino  compiobana 
et  confitman*." — (See  his  "  Opera  C'hirurgica,"  Leyden,  17S3 
foL  671. 


la  for         I 


METALLIC  SUTDRE-THREADS.  i09 

on  their  employment  in  ancient  niytliical  surgery,'  let 
nie  remark,   that  in   his  learned   dissertation   on   the 


'  Ancient  mythical  rargery. — There  is,  for  example,  an  old 
mythic  story  of  gold  thread  hcing  used  in  Ireland  many  long 
centuries  ago  as  a  suture-thread  in  a  wound,  though  rather  on 
the  principle  uf  l>eAiity  and  conformity  than  on  the  principln 
of  the  tolerance  of  the  living  tissues  for  metuls.  Among  the 
many  ancient  legendary  heroes  of  Ireland,  Conchobar,  or  Conor 
MocNesso,  king  of  TTkter,  liolda  a  prominent  place.  In  the  late 
Professor  Eugene  O'Curry's  rich  and  learned  "  Lectures  on  the 
Manuscript  Materials  of  Ancient  Irish  History,"  \s  given  the 
tranBlaCiim  from  the  Book  of  Leintiter  of  one  account  of  Con- 
chobar's  death,  written  or  copied  about  the  twelfth  century 
Conchobar  is  struck  down  with  a  sling  stone.  "  Its  two-thirds 
entered  hia  head."  "  In  the  meantime  his  physician  was  brought 
to  Conchobar,  namely  Fingen.  He  it  was  that  could  know  by 
the  fume  that  arose  from  a  house  the  number  that  was  ill  in 
the  house,  and  every  dieease  that  prevailed  in  the  house.  *  Good, 
said  Fingen  ;  '  if  the  st<me  be  taken  out  of  thy  head,  thon 
shalt  be  dead  at  once  ;  if  it  is  not  taken  out  of  it,  however, 
I  would  cure  thee,  but  it  would  be  a  blemish  upon  thee.'  '  The 
blemish,'  sold  the  Ultonians,  '  is  better  for  ua  than  his  death.' 
His  heoil  was  then  healed,  and  it  was  stitched  with  thread  oj 
flold,  because  the  colour  of  Conchobar's  hair  was  the  same  as  the 
colour  of  the  gold"  (p.  640).  It  is  further  alleged,  that  the  dale 
of  this  gfjlden  stitching  was  upwards  of  1600  years  ago  (see 
ppi  277,  642,  etc.)  ;  and  that  Conchobar  lived  on  for  seven  years 
uftcr  it,  or  to  the  day  of  Christ's  crucifixion  (p.  642).  There  are 
far  older  feats  still  in  Irish  mythical  sui^ry ;  a«,  for  example 
(pp.  246-250),  the  preparation  by  the  army  suti^ns  of  medicated 
bathe  for  the  wounded,  and  the  supply  of  a  wonderful  silver  arm 
by  the  Irish  £sculapius,  Diancecht,  and  Creiduii,  the  great  worker 
in  metals,  to  the  king  of  the  Tiuithn-De-Dananns,  Nnada,  whose 
upper  extremity  was  hewn  off  by  a  blow  of  the  sword  of  the 
Firbolg  warrior  Sreng,  at  the  first  balUe  of  Moytura.  Some  Irish 
annuls  place  this  battle  far  enough  bock,  vii.,  to  a  date  earlier 
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"Acia"  or  Fibula  of  Celaus,  John  Khodius   alludes 
many  different  Ibmis  of  thread,  rs  the  JUum   "  Uttfium, 
laneuvi,  sericum,  xi/linuw,,  aureiim,  argmieuTn,  fcrreum, 
plumbcum."     After  speaking  of  the  employment  of 
and  iron  threads  in  the  industrial  arts,  he  alludea  to 
question  of  these  two  metallic  threads  being  capable 
use  in  aurgical   sutures ;   and  evidently  without 
having  tried  them,  he  condemns  them  as  unfit  for 
a  ijurposc.     "  Alitndnim  ccrt^  subtile  admodum 
Tiendis  vidjienim  oris  siiu^  evidcnli  doloris  vwlcstia 
conferre  potait."^ 

During  the  last  century,  however,  metallic  suti 
appear  to  have  been  used,  in  some  isolated  examples,  by 
one  or  two  surgeons.  Thus,  Purmann,  "Chief  Cliii-urgeon 
of  the  City  of  Hreslaw,  in  Germany,"  as  lie  is  styled  on 
the  title-page  of  the  English  edition  of  his  "  Cliinug^ 
Curiosa,"  used,  with  alleged  great  advantage,  tuetallic 
sutures  in  ■wounds  of  the  tongue.  Tlie  metallic  aul 
which  he  employeil  consisted  of  what  has  Itecn  specii 
recommended  in  modem  times — viz.,  silver  threads  or 
silver  wire.^  Needles  of  gold  and  silver  were  lung  pre- 
ferred by  most  surgeons  in  applying  the  twisted  sutnre 

than  the  reputed  era  of  the  aiege  of  Troy. — (See  Dr.  O'Donov&ii's 
"  Annals  of  lliu  Kingdom  of  Ireland  by  the  Four  Maatcra,"  voL  i, 
p.  1 7  ;  ttiid  O'Flahcrty'a  "  Ogygia,"  voL  ii,  p.  1 8.) 

'  Rkodita. — See  "  De  Acia  dieeertatio,"  etc.,  Copenhagen 
LiUtion  of  1672,  pp.  192  and  194. 

•  Purmann. — See  bis  "  Sorgery,"  Part  L  chap.  6  i  refcrre«l 
lo  Ly  HeUter  in  his  "  System  of  Suigery,"  London  e<1ttiun  of 
1768,  p.  92.  "  I'lmnann  affinns,"  oliservM  Hdst*r,  "  that  he 
ninde  use  of  nVvtr  threads  in  sutures  npon  tliia  part  <i(  the  tongtu 
to  great  advaiiljige." 
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for  the  cure  of  harelip.  In  hia  "  Elements  of  Surgery," 
published  in  1746,  Mr.  Mililes  speaks  of  employing  silver 
and  gold  threads  iu  the  operation  for  harelip  instead  of 
[lins,  and  figures  a  needle  fitted  to  draw  these  metallic 
threads  through  the  sides  of  the  cleft  lip.  Tliia  is  the 
first  representation  that  I  know  of,  of  a  needle  intended 
to  pass  capillary  wires  in  sui^ry.  It  seems  split  at  its 
blunt  extremity  to  receive  the  thread.' 

In  times  nearer  our  own,  the  celebrated  French  mili- 
tary surgeon,  Barou  Percy,  seems  to  have  held  most 
correct  views  of  the  relative  advantages  of  metallic  over 
organic  sutnre-tb reads,  and  particularly  recommended 
them  in  the  operation  for  harelip.  His  metallic  threads 
were  made  of  lead,  or  of  a  fine  wire  of  gold  or  platinum 
covered  with  lead,' 

During  the  current  century  the  first  surgeon  who 
appears  to  have  used  metallic  threads  much  in  practice, 
was  the  late  Profes-sor  Dieffeubach  of  Berlin.  In  a 
pajier  on  Staphyloraphy  published  in  1836,  he  has  de- 
tailed several  instances  of  that  ojieratiun,  in  which  he 
used  leaden  thread  to  unite — and  keep  united — the  sides 
of  the  divided  palate.  He  preferred  for  this  purpose 
threads  of  lead  to  threads  of  silk,  as  he  found  the  ends 
of  the  leaden  thread  could  be  made — by  mere  twisting 
of  their  elongated  extremities — to   bring   into   contact 

'  Mihia. — "  Elements  of  Surgery,"  p,  277 ;  and  Tab.  I.  Fig.  v. 

'  Prrctf. — See  Laucent'a  "Vie  de  Percy,"  p.  116;  and 
Ollier'a  essaj,  "  Dea  Suturea  Melalliiim-s,"  1802,  p.  0.  Mal- 
gaigne,  vhen  speakiug  of  euture-threoda  iu  general,  observca  : — 
"  n  ae  faut  poa  umettre  que  Fercy  BToit  voalu  Babatituer  le  fil 
do  plomb  k  lout  les  autres  mojens." — (See  hia  "  Manuel  do 
U^decine  Op^ratoire,"  6th  edit.,  p.  55.) 
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the  raw  siJea  of  tliu  wound  iiiin"e  easily  than  could 
eS'ected  by  attempting  to  tie  and  knot  the  ends  of  silk 
threads,  by  introducing  the  fingers  so  deeply  within  the 
cavity  of  the  mouth.'     "  The  difficulty,"  says  Professor 
Fergusaon,'  "of  keeping  the  first  noose  steady  lias  often 

'  Diffenlach  oii,  lead  thrrade  in  ttapkyUiraphy. — In  the 
"  Lancet"  for  1 836,  vol.  xi.  p.  405,  in  a  dctitilod  ai;«ouiit  of  Pri> 
fesBor  Die ffen bath's  operation  for  Stapliyloraphy,  it  ia  stated  thai 
■ — "  Tlie  principal  difference  in  Dieffcnbach's  mode  of  prucwinre 
from  those  recommended  by  Graefe,  Itoiut,  Souchet,  Joussrlin, 
and  Alcock,  conaiala  in  the  subslitntion  of  a  finely-drawn  t^ad 
vim  for  the  ordinary  ligatures.  It  is  neceseary  that  the  lead 
should  be  as  piiro  as  possible  ;  the  wire  needs  only  be 
larger  than  a  stout  pin  i  and  if  used  when  recently  diaira 
will  hi!  found  juKt  as  yielding  as  a  waxed  thread, 
needles  having  been  unscrewed  or  cut  off,  the  extremities  of 
ligature  are  then  twisted  once  oi  twice  slightly  round,  and  pat 
on  one  side  of  the  mouth  until  the  other  ligatures  are  introduoed. 
It  is  then  recommended  to  commence  the  closing  of  the  edges 
of  the  velum,  by  twisting  with  a  forceps  the  ends  of  the  ant«rior 
ligature  carefully  around  each  other,  imtil  tlie  edges  of  the 
wound  are  brougiit  into  contact.  The  twisted  wires  are  to  be 
cut  off  within  about  a  quarter  of  an  inch  of  the  palate.  Mid 
turned  forward  upon  the  roof  of  the  mouth.  The  second  ligature 
ifl  to  be  nuuu^ed  in  the  same  manner,  and  so  the  third,  or  rs 
many  as  tliere  may  be.  Should  the  inflammation  be  so  violent 
na  to  cause  great  tumefaction  of  the  parts,  the  ligatures  may  be 
untwisted  to  the  necessary  extent  to  relieve  the  tension,  n-ithoui 
altogether  setting  the  edges  free  ;  and  the  wire  may  be  again 
twisted  tighter  when  the  inflammation  subsides.  To  remove 
these  ligatures  it  is  only  necessary  to  cut  the  wire  on  either  Eide 
above  the  tvrisled  part,  when  the  whole  ligature  may  be  easily 
brought  away  by  a  little  lateral 

'  FergiiMon. — "  Observations  on  Cleft  Palate  and  on 
loraphy"  iu  the  Medico-Chirurgical  Transactions,  toL 
p.  295. 
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been  alluded  to ;  the  lead  ligatures,  by  being  twisted 
together,  obviate  this  difficulty."  The  metallic  suture 
in  staphyloraphy  haa  been  alluded  to  by  many  later 
auijpcal  writers — and  modified  by  some — as,  for  example, 
by  Mr.  Liston  in  1831,^  Voljieau,*  I'ancoast,*  etc. 

Metallic  sutures  have  been  adopted  in  other  plastic 
operations  be.siiles  that  of  staphyloraphy.  In  his  "  Prac- 
tical Essays  on  Plastic  Surgery,"  published  in  1854,  Mr. 
Spencer  Wells  observes ;  "  The  had  suture  is  sometimes 
usefiJ  in  deep  operations.  A  piece  of  soft  lead  wire  is 
armed  at  both  ends  with  a  short  needle.  These  are 
passed,  by  means  of  forceps  or  a  needle-holder,  from 
within  outwards,  and  the  needles  reinoved.  The  ends  of 
the  lead  wire  are  twisted  together  until  the  wound  is 
brought  into  apposition.  They  are  then  cut  off.  This  is 
the  easiest  suture  to  apply  in  cases  of  vesico-vaginal 
fistula  when  deep-seated."  * 

In  the  "  Lancet"  for  November  29,  1834,  there 
occurs  a  remarkable  communication  r^arding  metallic 
sutures,  from  the  pen  of  Mr.  Gosset,  formerly  surgeon 
to  Newgate,  Lijndou.  Mr.  Gossut  first  records  liis  suc- 
cessful treatment  of  a  case  of  nhi-atanding  vesico-vaginal 
fistula,  where,  after  having  pared  off  the  callous  edges,  he 

'  LiiOon. — "  Elementa  of  Surgcr)-,"  purt  ii,  p.  193  : — "  A  liga- 
ture either  of  threail  or  of  pncirr  wire  can  thua  be  conveyed  M 
once  ;  if  the  Utter  is  employed,  it  is  secured  by  twristing,  and 
the  ends  cut  off  by  pliers." 

*  Vtlpmti. — "  Nuuveftui  Elements  dc  Medecine  OpimtoJre," 
1832,  torn.  ii.  pp.  i)fi,  97. 

'  Pancoiul. — "  Treutise  on  Operative  Slurry,'  1844,  p.  261. 

•  Wrlh.—"  Mi-ditMtl  Times  and  Gazette"  for  July  20,  1B54, 
p.  ino, 
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imited  the  revivified  lips  with  tlivtie  sutures   made  < 
"  gilt-wire."     He   fixed   the  wires   by  twisting    thei 
Due  suture  was  removed  at  the  eud  of  uioe  days,  i 
second  at  tbo  end  of  twelve,  and  tlie  thii'd  was  allow 
to  remain  until  tlii-ee  weeks  had  elaiised.     The  fistnl 
was  completely  closed.     But  Mr.  Gosset  shows  tliat  I 
was  perfectly  aware  of  the  advantages  which  met^ 
possess  over  organic  threails  in  other  surgical  wouncb 
and  states   that   the  object  of  his  communication 
to   introduce   to   the  notice  of  the  profession    "  gold 
wire   or  ratlier  silver-gilt  wire" — that  ia,  silver  wire 
coated  over  or  gilded  with  gold — as   a  suture-tlii 
"  The  advant^es,"  says  he,   "  of  the   gill^wire  sutu 
are  these  :    It  excites  hut  little  irritation,  and  does  i 
appear  to  induce  ulceration  with  the  same  rapidity  i 
silk  or  any  other  material  with  which  I  am  at^]uainted  a 
indeed,  it  has  scarcely  any  effect  of  the  kind,  i 
when  the  parts  brought  together  are  put  much  up 
the  stretch ;   yon  can,  therefore,  keep  the  edges  of  ] 
woimd  in  close  contact  for  an  indefinite  length  of  t 
by  which  the  clmnce  of  union  ia  greatly  increased. 
have  used  it  now  in  very  many  operations,  as  after  t 
extirpation  of  the  breast,  tumours  of  various  kinds,  and 
for  bringing  the  lip  tc^ether  after  the  remo\'al   of  a 
cancerous  growth,  in  all  of  which  cases  it  answered  ex- . 
tremely  weU.    In  the  larger  operations  above  mentionec 
T  do  not,  however,  particularly  recommend  it,  as  there  £ 
more  difficulty  in  appljing  it  than  the  common  sutUM 
It  is  in  minute  and  delicate  operations — such  a 
staphylorapliia,  and  for  the  closure  of  fistidous  openingi 
where  success  mainly   depends   upon  a  siJCedy  uuioi 
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of  the  parts — that  the  advantages  of  the  yilt-wiru  suture 
are  most  manifest." ' 

The  use  of  metallic  threads  has  iieen  applied  by 
other  European  surgeons  to  the  stitching  of  common 
snrgical  wounds.  In  the  "  British  and  Foreign  Medical 
Eeview"  for  April  ISifi,  p.  286,  it  is  stated  that  platinum 
wire  as  a  suture-tlireaJ  has  been  "  auccessfuHy  employed 
at  Guy's  Hospital  by  Mr.  Morgan."  I  have  been  in- 
farmed  by  one  of  his  pupils,  that  for  a  year  or  two, 
Mr.  Morgan  used  platinum  wire  in  almost  every  wound 
that  he  required  to  stitch.  A  colleague  of  Mr.  Moi^an'a 
at  Guy's  Hospital — the  late  Mr.  Bransby  Cooper — in 
Ilia  "  Lectures  on  Surgery,"  puldished  in  1851,  when 
speaking  of  the  treatment  of  common  sui^cal  wounds 
by  the  intemipted  autnre,  observes  that  this,  "  the  in- 
terrupted suture,  la  the  one  most  frequently  employed 
by  surgeons,  and  silk  is  the  ligature  generally  used ; 
but  platinum  wire  is  preferred  by  some  sui^^eons.  Ag, 
however,  it  is  rarely  necessary  or  right  to  have  the 
sutures  in  the  wound  longer  than  forty-eight  hours,  I 
think,"  Mr.  Cooper  adds,  "  it  signifies  little  whether 
platinum  wire  or  sdk  be  employed."^  Again,  Mr. 
Guthrie,  when  deacribing  the  treatment  of  wounds  left 
by  amputation,  directs  that  "  the  common  integiiments 
of  the  stump  should  be  drawn  together  in  primary  am- 


'  QoueL — See  his  paper  on  "  Calculua  of  the  Bladder — In- 
conlmence  of  Urine — VeBico-Vaginal  Fiitiila.  Advantages  of 
the  Qilt-Wire  Suture,"  in  tha  "  Lancet"  for  November  S9, 
1834,  p.  345. 

'  Braiuty  Cuoper. — "  Lectures  on  tlie  Principles  and  Practice 
of  Surj-eiy,"  p.  54. 
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p\itations  hy  sutures  formed  of  flexible  leaden  wires  ^^ 
threads  of  silk,  if  leaden  wires  I)e  not  attainaljle."' 

But  the  subject  of  metallic  lij^tures  lias  met  with 
more  attentiou  in  America  than  in  Europe,  In  1831, 
Dr.  J.  P.  Mettauer  of  Virginia  employed  them  with 
perfect  success  in  operating  in  a  very  aggravated  case  of 
laceration  of  the  perineum  and  rectimi,  produced,  the 
year  previously,  by  a  tedious  labour.  The  laceration 
extended  as  high  aa  three  inches  upwards,  along  the 
anterior  wall  of  the  rectum.  After  sufficiently  remo\'ing 
and  denuding  the  hardened  edges  of  the  lacerated  cleft, 
and  the  parts  exterior  to  them.  Dr.  Mettauer  stitched 
carefully  together  the  abraded  aiufaces  with  ligatures  of 
lead  wire.*  "  As  tlie  ligatures  were  applied  they  were 
t^htened,  so  as  to  bring  the  abraded  surfaces  in  coutact; 
and  then  their  ends  were  twisted  together,  and  cut  off  of 
convenient  length.  About  twelve  ligattuv^  were  req^uired 
to  close  the  breach.  From  time  to  time  the  ligatc 
were  tightened  by  twisting  them,  and  the  vaginal  i 
gins  of  the  laceration  cauterized  with  nit  argent 
favour  the  formation  of  granulations,  which  it 
judged  would  greatly  strengthen  the  union  in  this  part" 


Outhrie. — See  hia  Lectures  on  tlie  nion:  important  p 
Surgery,  in  the  "  Lancet"  fur  June  12,  1862,  p.  6S5  ;  and  ] 
-'  Commentaries  on   the  Surgery   of  the  War  in  Portugal,  < 
5th  edit.,  1853,  p.  72. 

'  Mftlaiier. — "  A  cuse  uf  ununited  Parturient  Lacention  I 
the Keclo- Vaginal  Septum,  auccessfully  tt«at«d  wiih  Metallic  Lig»- 
turts.  By  John  P.  Mettauer,  M.  D.,  of  Prince  Edward  county, 
Vii^inta;"  in  the"  Ameriuan  Juuroul  of  the  Medical  Sciencea"  for 
1833,  voL  xiii.  p.  113, 
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(p.  114).  The  leaden  suture-threads  were  not  removed 
till  six  weeka,  "  the  parts  having  united  perfecUj."  Id 
concluding  his  account,  l)r.  Mettauer  observes,  "  leaden 
ligatures  were  preferred  in  the  management  of  tte  fore- 
going case,  aa  experience  Itad  proven  them,  not  only 
less  irritating  and  liable  to  cut  out  when  tightly  drawn 
than  any  other  material  witlj  which  I  am  acquainted, 
but  infinitely  more  convenient  and  effective  in  maintain- 
ing a  uniform  and  perfect  apposition  by  the  ready  facility 
of  simply  twisting  them,  and — a  proof  that  the  leaden 
ligature  may  act  forcibly  for  a  long  time  without  cutting 
out — when  they  were  removed  in  the  present  instance, 
it  could  not  be  perceived  that  any  material  encroach- 
ment had  been  made  upon  the  margins  of  the  cleil" 

Q..  113). 

Fourteen  years  after  recording  hia  first  case  in  the 
American  Journal  of  Medical  Sciences,  Dr.  Mettauer' 
reported  six  additional  instances  in  which  he  had  suc- 
cessfully operated  for  extensive  lacerations  of  the  per- 
ineum, using  the  leaden  suture-thread,  usually  cutting 
it  out,  howe\'er,  earlier  than  in  his  first  case,  or  appa- 
rently from  eight  to  twelve  days  after  its  insertion ; 
and  leaving  the  extremities  of  the  wire  longer  than  at 
first,  in  order  that  they  might  be  more  readily  seized  and 
tightened  by  an  additional  twist  or  two,  if  they  offered 
to  become  loose  during  the  first  few  days  following  the 
operation. 

In  the  same  year  {1847j  in  which  this  second  essay, 
on  the  cure  of  lacerated  perineum  with  metallic  su- 

'  MeltaneT. — *'  See  the  American  Journal  of  the  Medical 
Sciencea"  for  April  1847,  p.  314,  n-jj- 


fi08 


APPENDIX  II. 


tiirea  appearoil,  Dr.  Meltaiier  publislied  an  account  of 
some  casCrS  i>f  vesicovf^iital  tistula  wliich  he  bad  treated 
on  similar  principles.  In  his  fii3t  case,  the  opc-ning  in 
the  back  wall  uf  the  Miiddur  was  "  fully  the  size  of  a 
Spanish  milled  dollar,  and  nearly  circular."  Its  edges 
were  denuded  and  brought  together  with  eigbt  lemlen 
sutures  ;  and  after  the  extremities  of  these  sutures  were 
twisted  and  tightened,  the  opening  was  perfectly  closed 
in  every  i>art  of  it,  and  the  Una  of  contact  of  the 
opposing  surfaces  meaaured  two  iucbes.  On  the  third 
day  the  wires  were  tightened,  and  again  on  the  seventh. 
On  tliti  thirteenth  day  the  hgaturea  were  removed, 
and  perfect  uniun  was  foimd  to  have  taken  place 
along  the  whole  line  of  contact.  The  cure  was  com- 
plete, and  the  woman  Ixire  two  children  subsequently 
without  any  return  of  the  accident  Dr.  Mettauer  op^ 
rated  in  five  other  eases  of  vesico-vaginal  fistula,  but  not 
always  with  ttie  same  success.  In  his  second  case,  t 
tistuloiia  opening  was  diminished,  but  not  obliterate 
after  eight  operations.  In  two  of  the  t 
Mettauer  employed  thread-sutures,  hut  he  did  not  " 
thorn  to  answer  so  well  as  the  metallic."  His  i 
however,  on  the  wbiile,  were  so  favourable  au  to  i: 
him  t«  conclude  with  the  strong  allegation:  "I  i 
decidedly  of  the  opinion  that  every  a 
fistula  can  tie  cured,  and  my  success  justifies  the  t 

My  friend  iJr.  Muriuii  Sims,  of  Pari.?,  and  formei 
of  Kew  York,  published  in   1852  an  essay  on  "1 

'  Meiiauer. — "  Anierican  Journal  of  the  Medical  Sata 

or  Jiiiy  1^47,  p.  117,  fji/. 
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Treatment  of  Vesico-Vagiual  Fistula,"  describing  Ms 
mode  of  operating,  and  his  specialities  of  management 
in  this  class  of  afiections.  In  this  essay  l)r.  •^ims, 
among  other  suggestions,  reeomniended  the  lips  of  the 
fistiila,  after  they  were  refreshed  by  the  surgeon's  knife, 
to  be  held  together  by  threads  of  silver  wire  used  as  a 
suture.  At  the  anniversary  meeting  of  the  New  York 
Academy  of  Medicine,  for  1858,  Dr.  Sinia  read,  and 
suhsetiuently  published,  a.  discourse  upon  the  use  of 
"silver  sutures,"^  displaying,  to  adopt  his  own  words, 
"  all  the  ai-dour  and  enthusiasm  of  a  devotee."  In  this 
discourse  he  proposes  to  extend — and  relates,  indeed, 
various  cases,  showing  that  he  had  in  his  own  pioctice 
extended — ^the  use  of  silver  sutures  from  vesico-vaginal 
(istulie  to  all  the  common  wounds  and  operations  of 
surgery.  Speaking  of  silver  wire  as  a  suture,  lie  re- 
marks, "  Fi-om  the  day  its  wonderful  effects  were  wit- 
nessed in  vesico-vaginal  fistula  in  1849,  I  have  never 
used  any  other  suture  in  any  department  of  surgery" 
(p.  32) ;  and  "  I  declare  it,"  he  elsewhere  ohsen-es,  "  as 
my  honest  and  heartfelt  conviction,  that  the  use  of  silver 
as  a  suture  is  the  great  surgical  acliieveinent  of  the 
nineteenth  centiiry"  (p.  8).  Writing  in  1858,  he  fore- 
tells that  "  tbe  next  eight  years  will  not  find  an  edu- 

I  Marion  Sims. — "American  Jonmal  of  the  Medical  Sciences" 
for  January  ISSS,  p^  59  ;  or  Broithwaite's  "  Retrospect  of  Medi- 
cine" fur  1852,  voL  iivi.  p.  341  ;  or  Ronking'e  "Half-Yearly 
Abstract  of  the  Medical  Sciences"  for  185B,  vol.  xv.  p.  231. 

*  Marion  Sima, — "  Silvtr  Sutorea  in  Sui^ery  :  the  Anniver- 
sary Diacourae  before  the  New  Tork  Academy  of  Medicine."  By 
J.  Marion  Siitu,  US).     New  York,  1858. 
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cated  pliysician  anj'wliere  who  will  dai'e  to  use  i 
autiireB"([).  45) ;  and  he  states,  with  regard  t«  the  d 
coveiy  of  ana^athetica  in  surgery,  tliat  "  in  pracU 
results  of  permauent  benefit,  it  is  absohitely  cotitumptiU 
when  compared  to  those  from  the  iiniversal  use  of  silver 
sutures."  "  My  language  is  nowise  extravagant ;  and  I 
shall  yet  live  to  see  the  day  when  the  whole  profession  ( 
the  civilized  world  will  accord  to  this  simple  discovery  tl 
liigh  position  of  being  the  most  important  contribution  B 
yet  mode  to  the  surgery  of  the  present  centiuy  "  (p.  4 
The  veiy  earnest  and  unusual  terms  in  which  ! 
Sims  thus  describes  the  advantages  of  silver  auta 
indicate  at  least  a  profound  and  intense  conviction  c 
his  part  of  their  great  nud  imqualified  superiority  o 
sutures  of  silk  and  common  thread. 


I 


Section  y. —Choice  of  Metals  for  Sntwrf-ThrtaeU. 

In  the  preceding  notices  we  have  found  differ 
sm^geons  using  threads  of  different  metals  for  sutarea  J 
Mr.  Morgan  employing  platinum ;  Dieffenbach,  Wei 
and  Mettauer,  using  lead ;  Purmaun,  Mihles,  and  Marioi 
Sims,  recommending  silver ;  and  Gosset  adopting  sUrer 
wiie  coated  with  gold  Tlie  choice  of  the  metal  is  per- 
haps a  matter  of  no  great  importance,  provided  only  it 
be  not  oxidizable  when  in  contact  with  the  tissue,  and 
be  aufficieritly  pliant  and  sufficiently  strong. 

In  the  "  Medical  Times"  for  June  19,  1858,  I 
stated  that  I  believed  iron-wire  or  iron-thread  t«  be 
the  cheaiieat,  strongest,  and  perhaps  altogether  tlie  best 
metallic  thread  fur  surgical  puqioses  (p.  G2()),     In  com- 
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parative  experimenta  with  other  metallic  threads  on  the 
lower  animals,  and  in  some  observations  on  the  human 
subject,  I  found  it  equally  as  unirritating  and  passive 
in  wounds  and  living  tissues  as  threads  of  gold,  silver, 
platinum,  palladium,  lead,  etc.  For  several  years  past, 
in  vesico-vaginal  fistula,  and  in  all  other  operations, 
I  have  used  iron  threads,  or  iron  capillary  wires  only. 

To  prevent  iron  threads  from  any  mischances  of  oxi- 
dation during  use,  they  may  be  coated  with  silver  or  gold ; 
or  still  better,  with  tin  or  zinc,  as  in  the  so-called  "  gal- 
vanised" wire.  I  have  usually  employed  them  rendered 
"  passive,"  in  the  language  of  Schonbein,  or  incapable  of 
being  readily  oxidated  or  acted  upon  by  fiuids,  in  conse- 
quence of  being  plunged  in  oil  after  they  were  highly 
heated,  or  annealed,  in  the  concluding  process  of  their 
formation.'  I  have  said  that  iron  is  the  readiest  and 
cheapest  material  for  surgical  sutures  ;  and,  what  is  of 
some  moment  under  some  considerations,  it  is  also  the 
strongest,  and  hence  can  be  used  of  the  slenderest, form 
and  least  irritating  size.  The  relative  strength  and 
tenacity   of  different  wires  is  shown  in  the   following 

'  Schonbein't  pasai've  iron. — "  Pure  malleable  iron,"  says  Dr. 
Orabam,  "  such  as  ft  piece  of  clean  Btockmg-wLre,  usually  dis- 
solves in  nitric  acid  of  sp.  gr.  1.3  to  t.35  with  efferrescence  ;  but 
it  may  he  thrown  into  a  condition  in  which  it  is  said  by  Schon- 
bein to  he  pauive,  as  it  is  no  longer  dissolved  by  that  acid,  and 
may  be  preserved  in  it  for  any  length  of  time  without  change." 
Dr.  Graham  then  deacrihee  four  or  five  different  means  by  which 
iron  may  be  rendered  passive  or  indiRercnt  to  chemical  action  ; 
as  by  "  dipping  the  eztremily  of  the  wire  once  or  twice  in  con- 
centrated  nitric  acid,  and  washing  it  in  water  ;"  etc  etc — (See 
Rrahom's  "  Elements  of  Chemistry,"  1668,  vol.  ii  p.  36.) 
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table,  given  by  Professor  Miller,  in  his  "  Elements 
Chemiatry,"  voL  ii  p.  667. 

"  Taking  the  tenacity  of  lead  =  1,  the  tenacity  of 
the  different  metals,  after  annealing,  will  be  repreaenl 
according  to  Wertheim's  experiments,  ae  follows  : — 


Lead      . 

.      1.0 

Silver  . 

6.B 

Cadmium 

.      1.2 

Platinani 

.      13.0 

Tin 

,     1.3 

Palladinm 

I&.0 

Gold      . 

.      6.6 

Copper 

.     17.0 

Zinc 

.     6.0 

Iron     . 

.      26.0 

1 


An  iron  thread  is  thus  twice  as  strong  as  a  platiunni 

thread  of  the  same  thickness,  thrice  as  strong  as  a  silver 
thread,  and  twenty-six  times  stronger  than  a  leaden 
thread  of  the  same  siza  The  iron  wire  or  thread  which 
I  generaUy  use  is  made  by  Messrs.  Cockers  of  Birming- 
Iiam,  and  is  of  the  gauge  No.  32  of  the  English  wire- 
workers'  scale.  The  common  blue  capillary  iron  wire 
sold  by  the  ironmonger  answers  quite  well,  and  was 
entirely,  at  first,  used  by  me ;  but  it  is  not  so  soft. 
pliant,  flexible,  and  easily  moulded  to  its  site  in  the 
tissues  as  that  usually  prepared  for  sutgical  purposes. 

In  an  excellent  essay  on  the  snbject  of  metallic 
sutures,  M.  Oilier,  a  distinguished  surgeon  of  Lyons, 
ader  an  elaborate  investigation  of  the  subject,  draws  as 
one  of  his  first  general  inferences,  "  that  metallic  threads, 
when  used  for  the  retinion  of  wounds,  are  less  irritating 
than  threads  of  a  vegetable  or  animal  origin  ;  they  cut 
the  tissues  less  rapidly  ;  they  remain  for  a  much  longer 
time  tolerated  by  the  tissues ;  occasion  less  suppuration 
along  their  tiacks ;  and  leave  less  marked  cieatrioes." 
M.  Oilier  also  has,  after  much  experiment  and  obse 


METALUC   SUTUEE-THEEADS. 


513 


tion,  ailopted  my  conclusion,  that  iron  forms  the  most 
advantageous  of  all  the  metallic  sutiire-tbreads,  in  conae- 
fiueace  of  the  facility  of  procuring  it,  its  great  tenacity, 
and  the  power  of  using  it  in  the  moat  attenuated  and  slen- 
der forms.'  I  liave  heard  of  various  surgeons  and  practi- 
tioners, both  at  home  and  abroad,  who  now  use  the  finest 
capillary  iron  wire  as  their  common  suture-threud. 


Section  VL — Proofs  of  the  Sujiervyrity  of  Mdallic  over 
Ori/anic  Suture-Threads. 

This  evidence  has  been  adverted  to  in  various  places 
in  the  preceding  p^es.  It  conaigts  of  the  results  of 
observations,  both  on  the  Inwer  animals  and  on  the 
hinuan  subject 

In  the  summer  and  autumn  of  1858  I  made  an 
extensive  series  of  experiments  upon  the  relative  merits 
of  metallic  and  organic  sutures  ;  and  upon  the  relative 
qualities  of  different  metallic  threads.  The  subjects  of 
these  experiments  were,  for  the  most  part,  young  swine ; 
and  the  experiments  themselves  were  j>erformed  for  mt 
by  Mr,  Edwards,  Mr.  Jardine  Murray,  and  Dr.  CoghilL 
The  animals  were  of  course  always  duly  chloroformed. 
We  usually  made,  ujion  the  two  opposite  sides  of  the  back 
or  body  of  the  animal,  exactly  corresponding  wounds  of 
various  kinds,  and — in  ascertaining  the  relative  proper- 
ties of  metallic  and  organic  threads — ^we  sewed  one  set 
of  the  wounds  with  metals,  and  the  other  set  with  silk, 

'  Oilier, — See  his  essay  "  Dps  Sutures  Mi'talliqneH,  ile  leiir 
utiliU  et  de  leiir  sup^rioril^  stir  Iob  Sutures  OrJinaires,"  Paria, 
1 8G3,  pp.  54,  05,  etc. 
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hemp,  cotton,  etc.  As  a  general  result,  the  contrast 
btitween  wounds  sewed  with  organic  threads,  and 
wounds  of  the  same  size  and  situation  upon  the  some 
animals  sewed  with  metallic  tlireads,  was  most  striking 
and  remarkaljle.  For,  while  the  ailk,  hemp,  or  other 
organic  suturi's  almost  invariaWy  liegan  to  excite  inSaia- 
ma^tiun  and  suppuration  at  tlieir  orifices  and  along  their 
tracks,  within  two  or  three  days  after  their  introduc- 
tion, the  metallic  sutures,  on  the  contrarj-,  generally 
remained,  as  it  were,  quite  passive  in  tlie  lips-  of  the 
wound,  dnd  without  exciting  any  appreciable  iiiitaniuia- 
tory  disturhanca  The  living  tissues  were  forgetful,  as 
it  were,  of  the  presence  of  metullic  threads,  and  resent- 
ful of  the  presence  of  organic  tlireads.  In  these 
experiments,  it  is  to  lie  observed,  that  both  sets  of 
threads  were  tried  to  be  adjusted,  so  as  not  tfi  excite 
any  morbid  excess  of  linear  pressure,  at  any  parts  or 
points,  upon  the  adjacent  stmctm^. 

In  the  human  subject,  silk  and  other  organic  suture-  | 
threads  almost  always  require  to  be  cut  out  on  the  third  1 
or  fourth  day,  in  consequence  of  the  irritation  and  sup-  ' 
puration  which  they  are  tending  to  excite ;  and,  if  not  j 
cut  out,  they  usually  soon  eat  out  their  own  way  by 
ulceration. 

On  the  contrary,  metaUic  threads  may  be  embedded 
in  the  tissues  for  almost  an  indefinite  length  of  time,  1 
provided  they  are  so  moulded  and  adjusted  in  the  lips  1 
uf  the  wound  as  not  to  produce  at  their  angles  or  else-  j 
where  any  morbid  excess  of  huear  pressure.  And  when  I 
they  do  from  this  cause  produce  ulceration  and  suppura-  1 
tion,  those  processes  usually  stop  when  the  excess  of  * 
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pressure  or  tension  is  once  abated  and  relieved  by  the 
progress  of  the  pn>duced  ulceration. 

In  man  I  have  repeatedly  taken  occasion  to  watch 
the  different  effects  of  metallic  and  of  organic  suture- 
threads,  by  implanting  some  of  these  opposite  kinds  in 
the  lips  of  the  same  wound.  The  absence  or  less  amount 
of  irritation  attending  upon  the  metallic  thread,  and  the 
greater  slowness  shown  in  its  ulcerative  progress,  i^ 
under  traction  or  pressure  it  produces  ulceration  at  all, 
are  generally  very  marked  aa  contrasted  with  the  effects 
and  progi'ess  of  the  organic  threads  in  the  same  wound. 
M.  Oilier  has  recorded  a  series  of  cases  in  which  he 
made  similar  comparative  observations  upon  the  course 
and  effects  of  metallic  and  oi^anic  threads,  when  lodged 
in  the  lips  of  the  same  wound. 

Another  crucial  and  unassailable  piece  of  evidence  in 
favour  of  metallic  as  contrasted  with  organic  threads, 
comes  out  in  the  fact,  that  some  diseases  or  lesions,  such 
as  vesico-vaginal  fiatulie,  were  almost  never  formerly 
cured,  when  silk  or  organic  threads  were  used,  whilst 
they  are  now  almost  certainly  cured  where  metallic 
threads  are  employed.  In  bringing  together  the  revivi- 
fied lips  of  these  fi-stulte,  organic  threads  nearly  invari- 
ably produce  so  much  irritation  and  idceration  that  the 
complete  primary  union  of  the  wound  fails ;  whilst 
the  primary  union  nearly  invariably  succeeds  when  me- 
tallic threads  are  employed,  because  these  metallic 
threads  produce  little  or  no  local  irritation,  and  can  be 
safely  left  for  a  week  or  more  till  entire  adhesion  has 
occurred.  In  the  operation  for  vesico-vaginal  fistula, 
success — when  formerly  organic  threads  were  employed 
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— was  a  rare,  a  very  rare  exception  to  the  general  Jaw  ' 
of  failure ;  while  now,  when  metallic  threads  are  used, 
success  ia  the  rule  and  failure  the  exception.  A  cure 
which  was  an  accident,  as  it  were,  ten  yeara  ago,  ia  at 
the  present  time  converted,  by  metallic  sutures,  into  a 
comparative  certainty  ;  and  the  profession  owe  Dr. 
Marion  Sims  the  profoimdest  gratitude  for  the  ability 
and  success  with  which  he  has  urged  this  view. 

Perhaps  we  may  express  more  clearly,  in  a  tabular 
form  than  otherwise,  the  differences  and  advantages  of 
the  two  seta  of  threads,  the  metallic  and  organic  : — 

Tabulated  Cokthast  setweem  .  the  Characters  and 
Effects  of  Organic  ab  compared  with  Metallic 

Sutuhe-Threads. 


'       OBOAmC  THREADS. 

1.  Their    surfaces    nlwaya 

2.  They  swell  after  their  in- 
troduction, 

3.  Thej  imljibe  organic 
fluids  thrown  out  by  the  aur- 
rounding  parts. 

4.  TheM  flnida  speedily  de- 
compoae  in  tlieni,  and  render 
tliEm  Bourcca  of  niorbi£< 
tion  to  the  tissues  they  are  iu 
contact  witL 

G.  Hence  tJiey  soon,  like 
miniature  setone,  set  up,  along 
their  tracks  and  at  their  orifices, 
suppumtion  and  ulceration. 


METALUC  THREADS. 

1.  Always  i^mooth  and 
polished. 

2.  They  do  not  aweU. 

3.  They  imbibe  no  fluids,  u 

they  are  Impervious. 

4.  They  remain  posdve  and 
inert,  as  they  eootain  no  putre- 
fying and  irritating  Suida. 
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OHOAmO  THREADS. 

G.  Their  linear  irritatioa  and 
attenilont  Buppuiatiou  and.  ul- 

the  threadB  cul  entircl  j  tlirough 
the  lipB  of  the  wound. 


7.  They  UBimlly  require  t 
he  cut  out  within  three,  four,  a 


METALLIC  THREADS. 

6,  They  remain  almost  in- 
nocuous in  the  lips  of  a 
wound,  and  if  they  produce 
ulceration  from  linear  pressure 
or  traction,  that  ulceration 
ceaiies  when  the  pressure  or 
traction  is  ahated. 

7-  If  once  properly  adjusted, 
they  may  be  left  without  i 


five  days,  in  conseqtience  of  the     tation  for  many  days,  or  even 
for  weeks. 

8.  By  theb  permanent  rigi- 
di^  they  maintain — like  splint* 
in  fractured  hoaee — rest  be- 
tween the  cohering  aides  of  tiie 


a  which  they  eicite. 
8.  By  their  mobility  and 
occasional  relaiatioa  they  n 
liable  to  allow  of  partial  dis- 
placements of  the  cohering 
Rides  of  the  wound,  and  do  not 
ensure  its  necessary  rest. 

For  these  reasons,  I  believe  that  a  wound  whose  Lips 
are  united  by  iron  or  metallic  sutures  is  placed  by  the 
aurgeon  in  a  better  and  happier  condition  for  healing, 
than  when  threads  of  animal  or  vegetable  origin  are 
employed  for  the  same  purpose.  Tlie  gi'eat  and  true 
object  of  surgery  is  to  find  out  antl  adopt  tbe  conditions 
under  which  nature  can  best  conduct  her  own  wort  of 
union  and  repair.  For,  as  waa  long  ago  observed,  in  true 
Baconian  style,  by  an  excellent  writer  on  wonnda,  "  the 
Cbirurgeon  ia  the  minister  not  the  lord  of  Nature,  and  ie 
onely  to  further  her  dcsignes,  and  to  labour  to  remove 
the  lets  and  impediments  which  may  hinder  her  from 
attaining  to  her  pnrpose,  which  is  tho  restitution  of  the 
parts  disjoyned  to  their  naturall  union."' 

'  Tht  lurgton  tkt  minister  of  naturt. — See  the  above  remarkit 
in  Read's  "  Treatise  of  the  First  Part  o|  Chirmgerie,"  1636,  p.  11. 


See  Page  33. 

MkTAUJC  LIGATUEES — THEIR  APPUCATION  TO  AkTERIES. 

Ih  the  "American  Journal  of  the  Medical  Sciences"  far 
May  1829,  Dr.  Levert  of  Alabama  lias  recorded  an  inte- 
resting series  of  twenty-one  experiments,  which  he  made 
upon  the  carotid,  humeral,  and  femoral  arteries  of  dogs. 
In  five  experiments  lie  tied  these  arteries  with  lead 
wire ;  in  three  with  gold  wire ;  in  three  with  silver 
A^-ire ;  and  in  three  mth  platinum  ■nTre.  In  all  thene 
fourteen  experiments  he  cut  the  metallic  hgatures  off 
short,  and  allowed  the  wounds  over  them  to  close.  In 
these  fourteen  experiments  he  killed  and  examined  the 
state  of  the  tied  vessel  from  a  fortnight  to  a  month 
after  the  operation — in  one  case  not  till  seven  week^ 
in  consequence  of  the  escape  of  the  animal  In  all  of 
them  the  artery,  on  disaection,  was  found  occluded,  the 
motaUic  wire  lying  encysted  and  around  the  ohliterated 
vessel,  with  little  or  indeed  no  traces  of  inflammation  or 
irritation  remaining.  They  presented,  in  other  words, 
strilsing  examples  of  the  tolerance  of  the  living  tissues 
for  the  presence  of  metallic  bodies.  But  in  two  cases  in 
which  he  used  silk  in  the  same  experiment  the  result 
was  quite   different.     In   hoth,  the  silk   ligature  had 
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ulcerated  through  the  arterial  tubes,  though  originally 
drawn  only  tight  enough  to  place  the  opposite  sides  of 
the  vessel  in  contact  without  dividing  the  internal 
and  middle  coats.  In  both,  the  silken  ligature  was 
found  loose  and  the  centre  of  an  abscess,  in  accordance 
with  the  law  we  have  alrexidy  dwelt  uj)on,  of  the 
intolerance  of  the  living  tissues  for  organic  bodies.  In 
three  of  the  five  remaining  experiments  Dr.  Levert  tied 
the  arteries  with  a  piece  of  "  gum-elastic"  (caoutchouc?) ; 
and  in  the  two  others  with  "  a  grass  ligature,  such  as  is 
used  for  fishing-lines."  In  all  the  three  experiments  with 
gum-elastic,  pus  seemed  to  be  formed  around  the  site  of 
the  ligature  ;  and  in  the  two  experiments  with  grass  liga- 
tures there  was  a  cyst  formed  around  them,  but  the 
inner  side  of  the  cyst  was  moist  and  uneven,  and  did 
not  appear  to  embrace  the  included  ligature  closely,  as 
was  the  case  when  metallic  threads  were  used.^ 

In  1858  I  had  a  series  of  similar  experiments  insti- 
tituted,  with  the  view  of  testing  the  effects  of  metallic 
as  compared  vdth  the  organic  ligatures  of  arteries.  I 
was  greatly  indebted  to  a  most  excellent  pathologist  and 
anatomist,  Mr.  Jardine  Murray,  now  of  Brighton,  for 
conducting  these  experiments.  They  were  made  upon  a 
variety  of  different  animals,  as  the  horse,  ass,  pig,  dog, 
and  cat ;  with  a  variety  of  ligatures,  as  threads  of  gold, 
silver,  iron — simple  and  galvanised — ^platinum,  palla- 
diimi,  copper,  and  silk.  The  ligatures  were  in  ,all  in- 
stances cut  off  short  after  they  were  applied.  The 
vessels  ligatured  with  these  materials  were  most  usually 

*  Levert. —  See   the   "  American    Journal    of  the   Medical 
Sciences"  for  May  1829,  pp.  17,  sgq. 
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tlie  carotiil  arteries,  but   somethnes  alao   the    femora 
After  deligation  tlie  arteries  were  examined  in  differ 
cases,  at  Jifferent  (wriods,  varying  from  one  day  to  »ev< 
montha.     Tlie  general  results  of  all  tliese  experiments 
were  q^uite  similar  ta  the  general  results  already  obtained 
by  Dr.  Levert.     "Within  thiee  or  four  weeks,  the  silk 
ligatures   had   already  cut  by  ulceration  throngh 
arterial  tube  aroujid  which  they  were  placed,  and  tho-J 
silk  loops   were    found   lying    enveloped   in   purulei 
matter,  and  more  or  less  extruded  from  the  depths  < 
the  wound  towards  its  surface,  with  the  view,  as  tt^ 
were,  of  being  ultimately  thrown  off  altogether.      Im 
two,  only,  of  the  aminals,  wciro  the  metallic  ligatures  I 
found  surrounded  with   purulent   matter.     In   one   ■ 
these  a  wire  of  silver  and  cojiper  was  used,  and  perhape-1 
the  copper  part  of  the  tliread  was  the  cause  of  the  result.  \ 
In  the  other  animal,  a  pig,  a  gold  wire  was  put  around  ^ 
the  right  carotid,  and   an  iron  wire  around   the   left  I 
carotid  artery.     When  the  animnl  was  killed  sixteen 
days   afterwaixla,  the  gold   ligature  around   the   right  | 
carotid  was  foimd  bathed  in  pus,  and  the  arterial  coata 
were  much  ulcerated  at  the  point  of  Ugatiue,  though  a  i 
firm  mass  of  lymph  surroimded  the  artery,  near  and  at  | 
this  point.     The  iron  Ugature  round  the  left  carotid,  in  [ 
the  same  animal,  showed  complete  obliteration  of  the  ' 
arterial  canal,  with  a  mass  of  oi^niscd  Ij-mph  cEPused 
around,  it.    There  was  no  pua  formed  round  the  iron  liga- 
ture, but  there  existed  an  abscess  sui>erficially.   As  these 
experunents  on  the  carotids  of  this  animal  were  tried 
along  with  the  insertion  of  a  niunber  of  pieces  of  different 
metfJs  placed  iu  flesh-wounds  on  its  baek,  it  is  poa- 
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sible  that  galvanic  action,  or  the  deteriorated  condition 
nf  the  animal's  beoltli,  had  something  to  do  with  these 
suppurative  results  around  the  ligature.  At  all  events, 
out  of  nineteen  other  experiments,  in  which  the  arteries 
were  tieti  with  various  metals,  around  none  of  the  liga- 
ture loops,  or  tied  points  of  the  artery,  was  any  appear- 
ance of  pus  seen,  or  any  evidence  of  inflammation 
higher  than  the  adiieaive.  The  metallic  loops  remained 
in  their  original  situation  amund  the  obliterated  point 
of  artery,  with  «o  apparent  tendency  to  displacement  or 
ejection,  and  the  metallic  threads  were  intimately  em- 
bedded in  and  among  the  effused  lymph  and  tissues. 
Even  in  the  experiment  of  longest  standing — that  of 
palladium  wires  tied  around  the  carotids  of  a  cat,  seven 
months  before  its  death — the  ligatures,  surrounded  by  a 
very  little  lymph,  were  found  encircling  the  obliterated 
arteries,  exactly  at  those  points  where  they  had  been 
applied  more  than  half  a  year  previously.' 

These  experiments,  and  their  residts  upon  the  obli- 
teration of  the  tubes  of  arteries  in  the  lower  animals,  by 
metallic  threads,  seemed  to  -me  to  entitle  us  to  expect, 
that  if  we  applied  metallic  ligatures  to  the  mouths  of 
arteries  in  surgical  wounds,  we  should  in  all  probability 
be  able  to  close  them  with  much  less  attendant  local 
irritation  than  when  we  used  oi^nic  threads.     Bat,  as 

'  Erptrimfntt  viith  the  metallie  liyaturet. — The  tied  vessels  in 
moet  of  the  preceding  oxpeiiments  were  carefnllj  dissected  and 
preserved  by  Mr.  Murray,  aud  are  dow  in  the  Anatomical  Museum 
of  the  Uaivecsity  of  Edicbui^h.  I  am  indebted  to  Mr.  Murray'B 
great  kindness  for  a  beautiful  numuscript  volume  coutaluing 
notes  of  the  eiperiraeats  and  coloured  sketclieg  and  drnwinga  of 
the  results. 
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was  remarked  in  1853.  by  Malgaigne,  in    allasioi 
Levert's  experiments,  metallic  threads  had  "  never  yei 
been  tried  except  upon  dogs." ' 

In  the  Edinburgh  Medical  Journal  for  July  1858, 
(p.  76),  I  have  briefly  reported  the  first  instanct,  as  I 
believe,  "  in  which  metallic  ligatures  were  ever  nsed 
in  the  humtm  subject  to  tie  the  vessels  laid  open  in  a 
surgical  operation."  The  operation  consUted  of  tlie  ex- 
cision of  a  tumour  of  the  maroma.  I  applied  ligstures 
of  slender  platinum  wire  to  the  ends  of  the  cut  axteries. 
The  wound  was  closed  by  metallic  sutures,  and  a  aola- 
tion  of  collodion  applied  over  it.  The  wound  did  not 
unite  by  the  first  intention.  Its  lips  re-opened,  and  the 
ligatures  were  separated  and  thrown  off,  as  its  int^^mal 
surface  ulcerated  and  granulated.  It  healed  up  slowly 
by  the  second  intention. 

Since  this  first  notice  of  the  use  of  metallic  ligatures 
in  the  human  subject  was  published,  a  sufficient  number 
of  instances  have  been  recorded  in  our  journals,  from  the 
practice  of  Emmet,  Holt,  Letenneur,  Langenbeck,  and 
others,  to  prove  that  slender  metallic  ligatures — aod 
iron  wire  has  been  the  principal  one  employed — ai 
perfectly  adequate,  as  htemostatic  agentfl,  to  occlude  ^ 
orifices  of  tlie  bleeding  arteries  in  amputation  and  o 
wounds  ;  whilst  other  opemtious,  recorded  by  Ste 
Eedfem  Davies,  Smith,  and  others,  prove  that  they  a 
equally  applicable  to  the  closure  of  the  larger  a 
in  their  continuity.  Their  efficiency  is  certain,  but  t 
utility  and  practical  applicability  admit  of  much  qt| 

'  ifalgaigjir. — See  his  "  Mouiitl  de  MMecine  ( 
Cth  edit.,  i>.  44. 
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tion.  To  understand  this,  let  me  observe,  that  metallic 
ligatures  have  been  employed  for  the  occlusion  of  bleed- 
ing vessels  in  two  ways  : — (1.)  They  have  been  occa- 
sionally applied  with  comparatively  slight  compressing 
force,  their  ends  cut  off  short,  and  the  loop  of  wire  left, 
with  a  view  to  its  becoming  encysted  within  the  wound ; 
and  (2.)  They  have  been  applied  in  other  instances  to 
the  bleeding  arteries,  with  aU  the  usual  force  employed 
in  using  a  silk  or  hempen  ligature  ; — that  is,  the  two 
internal  coats  of  the  artery  have  been  systematically 
divided  by  them,  and  their  elongated  extremities  have 
been  left,  like  sQk  ligatures,  outside  the  wound,  with  the 
hope  that,  like  organic  ligatures,  they  would  speedily  cut 
their  way  out  through  the  external  coat  of  the  tied  vesseL 
Let  us  briefly  consider  each  of  these  two  methods  : — 

Section  L — The  Ligatures  cut  off  short,  and  the  Loop 

left  to  he  Encysted. 

In  reprinting  my  first  communication  on  acu- 
pressure, I  added  a  note  upon  the  subject  of  metallic 
ligatures  of  arteries,  to  the  following  effect : — "  Could 
a  round  or  circular — or  a  flattened  or  elongated — 
compress  or  ligature  of  slender  metallic  wire  not  be 
applied  with  sufficient  force  to  close  merely  the  bleed- 
ing arteries  against  haemorrhage,  vnthout,  however,  me- 
chanically lacerating  their  internal  coats,  or  destroying 
the  ligatured  and  isolated  portion  of  the  arterial  tube 
by  strangulation  and  gangrene  ?  If  so,"  I  added,  "  such 
wire-compresses  or  ligatures — ^provided  they  were  cut 
off  short,  after  their  application,  or  formed  originally  so 
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— might  possibly  witli  general  impunity  be  left:  j 
nently  lodged  in  the  deptlis  of  sm^cal  wounds." 

When  writing  the  above  note,  I  was  swayed  by  the 
idea,  that  aft«r  a  circle  of  metallic  wire  was  loosely 
twiated  round  the  end  of  a  divided  artery,  the  circle 
coiold  possihly  he  crushed,  hy  a  touch  of  tlie  eiida  of  the 
forceps,  into  an  elongated  or  oval  compress  that  uiigbt 
aufBciently  occlude  the  tube  without  lacerating,  or  in- 
denting too  strongly,  any  of  the  tissues  or  coats  of  the 
artery ;  and  I  fancied  that  a  miniature  fork  of  stiff 
iron-wire  might,  in  some  instances,  and  under  some  cir- 
cumstances, be  pushed  into  the  walls  of  the  woiiad  in 
such  a  way  as  to  embrace  and  close  a  bleeding  artery  by 
impacting  it  and  the  surrounding  tissue  into  the  con- 
tracted angle  of  the  fork. 

We  have  as  yet  very  few  records  of  the  results  fol- 
lowing the  use  of  metallic  ligatures  of  arteries,  whefo 
they  were  cut  off  short,  and  left  inclosed  within  the  lips 
of  sut^cal  wounds.  Some  observations,  however,  puli- 
lished  by  Dr.  Emmet  and  Mr.  Holt,  prove  that  when 
iron  or  sdver  wire  is  applied  around  a  bleeding  artftrisl 
orifice,  in  the  usual  way  that  circular  ligatures  are  used, 
and  tied  or  twisted,  it  is  sufficient  under  this  form  to 
occlude  the  vessel  entirely. 

In  a  case  of  excision  of  the  mamma,  detailed  by  Dr. 
Emmet  in  the  American  Journal  of  the  Medical  Sciences 
for  Jidy  18S9,  be  tells  us  he  secured  eleven  bleeding 
arteries  by  ligatures  of  silver  wire.  Each  artery  thus 
occluded  was  first  elevated  hy  a  tenaculum,  and  the  wire 
was  passed  around  it,  crossed  and  drawn  tight,  and 
fixed   by  one  twist   made   close   to   the  vesseL      The 
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ligatures  were  then  cat  off  aa  short  as  was  deemed 
secure,  and  left  to  become  encysted.  With  the  hope 
of  preventing  any  uneq^ual  traction  at  any  one  point, 
tlte  wound,  whicli  was  nine  inches  and  a  third  in 
length,  waa  accurately  closed  by  a  continuous  and  deep 
whip-atitch  or  glovei'a-stitch  of  silver  wire.  Primary 
union  took  place  nearly  throughout,  but  the  wound  at 
its  dependent  angle  requii^d  to  be  partially  separated 
and  kept  open  to  allow  of  the  escape  of  some  pus.  Eight 
days  after  the  operation  the  suture  midway  was  found 
partially  torn  out  frum  the  upi»er  flap,  leaving  a  fissure 
which  seems  to  have  easily  healed  by  grauulatioa  The 
operation  was  performed  on  10th  March  1859,  and  the 
continuous  metallic  suture  was  not  removed  till  April 
23d,  or  forty-three  days  after  its  introduction.  With  a 
most  carefiU  examination  at  that  date,  "  it  was  impos- 
sible to  detect  the  position  of  a  single  ligature  ;  they 
had  become  encysted,  and  the  future  must  determine  if 
they  will  remain  so."  "  The  alight  oozing  of  pus,  for 
several  days  after  the  operation,  was,"  he  adds,  "  scarcely 
in  any  degree  from  irritation  of  the  ligatiires,  but  in 
consequence  of  the  death  and  separation  of  the  portion 
of  tissue  strangulated  by  them" — a  result,  let  me  observe 
in  passing,  which  acupressure  enables  us  to  avoid.^ 

In  the  same  vohune  of  the  American  Journal  of  the 
Medical  Sciences,  there  is  detailed  a  case  of  ligature  by 
silver  wire,  of  the  common  iUac  artery,  for  aneurism. 
The  operator  was  Dr.  Stone,  Professor  of  Surgery  in  the 
University  of  Louisiana,     The  wire  was  tied  around  the 

'  Emmet — See  the  "  American  Joiinukl  tif  the  Mudioul 
Sciences"  for  July  I8&9,  p.  121,  a/j. 
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vessel  like  a  common  silk  ligature,  tho  ends  cut  near 
the  knot,  and  tlie  points  bent  down  so  aa  not  to  irritate 
the  neighbouring  soft  parts.  The  knot  was  not  dmvB 
strongly,  as  is  usual  with  the  silk  ligature ;  bat  only 
Bufficieutly  so  to  stop  the  current  of  blood  in  the  artery. 
The  aneurismal  tumour  subsided  very  favourably,  and 
the  patient  did  well  for  several  days,  when  dysenteiy 
set  iu  and  ultimately  destroyed  him  on  the  20th  Fehmaiy 
1859,  or  twenty-six  days  after  the  operation.  Unfor- 
tunately thi^re  was  no  autopsy  matle  to  observe  the 
manner  in  which  the  silver  ligature  was  disjxised  oC 

In  the  Lancet  for  July  23,  1864  (p.  91,  sqq.).  then 
are  reported,  from  the  practice  of  Mr.  Holt  of  the  West- 
minster Hospital,  three  cases  of  excision  of  the  mamma, 
one  of  amputation  of  the  leg,  and  one  of  amputation  of 
the  arm,  in  each  of  which  that  excellent  aurgeon  used 
iron  ligatures  for  the  closure  of  the  bleeding  vessel^  cut- 
ting them  off  short,  and  attempting  to  unite  the  voond 
by  the  £rst  intention,  so  as  to  secure,  as  far  as  possible; 
the  encystment  of  the  ligature-wires.  In  these  five 
cases  twenty-nine  vessels  were  tied  with  iron  liga- 
tures ;  and  all  the  twenty-nine  wire-loops  contiiiued  to 
be  retained,  without,  it  is  averred,  inconvenience  to  the 
patients.  At  the  date  of  the  report,  five  months  had 
elapsed,  in  one  case,  from  the  operation.  Although  in 
none  of  these  five  instances  immediate  primary  union 
followed  throughout  the  whole  extent  of  the  wound — 
"  yet,"  as  was  observed  by  Mr.  Holt,  "  a  much  greater 
portion  had  healed  by  the  first  intention,  and  much  less 

'  Stmie. — See  the  "  Aiucrican  Joum-il  of  the  Medical  Seienm* 
fur  October  1H50,  p.  B70. 
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suppuration  followed  than  where  the  wsaela  were  secured 
in  the  ordinary  manner.  ,  .  There  was  less  riak  of  abun- 
dant suppuration  and  of  the  occurrence  of  pyieniia  than 
where  the  hempen  ligature  was  employed.  The  surfaces 
of  the  wound  were  likewise  kept  in  undisturbed  approxi- 
mation ;  the  patient  was  saved  the  pain  of  removing  the 
ligftturea — a  pain  occasionally  very  severe  ;  the  suppu- 
ration was  infinitely  less  ;  and  in  favourable  cases  there 
were  great  probabilities  that  immediate  union  might  be 
secured  through  the  entirety  of  the  wound,  the  retention 
of  the  wire  ligature  not  in  the  least  degree  militating 
against  such  a  result,  or  giving  the  slightest  inconve- 
nience either  immediate  or  remote." 

Bright  as  this  picture  seems,  there  is  some  darkness 
in  the  background.  For  though,  in  accortlance  with  the 
tolerance  of  the  living  structures  for  metallic  bodies,  the 
metallic  loops  may  long  remain  encysted  and  embedded 
in  the  tissues  of  the  ancient  wound,  yet,  by  their  mere 
mechanical  pressure  and  situation,  they  will  no  doubt  be 
liable,  from  time  to  time,  to  give  annoyance  and  trouble 
to  the  patient,  particularly  when  pressed  or  irapingeil 
upon.  Thus,  Mr.  Thomas  Smith  states,  under  the  article 
"  Sutures,"  in  Hohnes'  System  of  Surgery,  tliat  three 
months  after  a  fine  silver  ligature  had  been  a|»plied  to 
the  radial  artery,  he  was  obliged  to  cut  it  out,  "  on 
account  of  the  inconvenience  it  caused  the  patient"^  In 
this  case  there  was  reciuired,  what  would  doubtless  be 
required  in  others,  a  second  opemtion  to  remove  the 
effects  of  the  first ;  and,  perhaps,  in  some  instances,  a 


'  Smic/i. — See  Hulmea'  "  System  of  Sui^ery,"  vol.  iii,  ji.  1 5. 
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Buccession  of  small  and  recurring  iuciaions  and  e 
tions  might  be  needed,  to  remove  the  different  loops 
left  by  one  antecedent  operation.  All  sucii  misdumces, 
however,  are  avoided,  when  the  bleeding  vessels  are 
closed  by  acupreaaure-needles — these  needles  beii 
moved  entirely  from  the  wound  within  one,  two,  or  ti 
days  after  they  are  applied. 

Section  IL^Tke  lAgaturcs  left  donjatedfor  D\ 
Ulceration,  and  Withdrawal. 

In  the  cases  already  referred  tti  under  Section  L,  ■ 
metallic  threads  were  appUed  so  as  not  neccasarily,  I 
believe,  to  induce  division  of  the  two  inner  coats  of  the 
vessel  and  subsequent  strangulation  of  the  ejctemol  coat  • 
at  the  point  ligatured.  In  otlier  words,  they  were  not 
pulled  BO  strongly  as  to  produce,  by  their  constriction, 
mortiiication  and  sloughing  of  the  vessel  at  the  ligatured 
point — as  ia  systematically  done  when  ligatures  of  sDk 
or  hemp  are  employed  (see  Chapter  IV.)  But  some  sur- 
geons, when  using  metallic  ligature-threads,  have  drawn 
them  with  the  same  force  and  the  same  ellecta  as  liga- 
tures of  animal  or  vegetable  origin.  For  instance,  in  a 
case  of  Elephantiasis  Arabmn,  in  which  Mr.  Itedfern 
Davies  tied  the  tube  of  the  popliteal  artery  with  silver 
wire — to  cut  ofif  the  main  arterial  aujiply  of  blood  to  tht- 
limb — the  ligature  came  away  on  the  twenty-tirat  day, 
and  the  result  was  an  almost  complete  diminutioaj) 
the  limb  to  its  natural  dimensions.' 


■   Rfdferr 

tQtCB,"  in  the 


Davia. — See  his  pnper 
'  Luiieut"  for  February 
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Again,  Dr.  Letenneur,  in  two  amputations — one  of 
thi3  arm  and  the  other  of  the  thiyh — tied  tightly  all  the 
bleeding  vessels  with  silver  wire.  The  wires  hecamc 
luosened  and  detached,  he  avers,  about  the  same  time  as 
organic  ligatures  do ;  the  ligature  of  the  hitmeral  coming 
away  on  tlie  ninth  day,  and  that  of  the  crural  ou  the 
eleventh,  and  those  upon  arteries  of  less  volume  on  the 
fifth.  In  relation,  he  adtls,  to  the  question  of  primary 
union,  the  metallic  threads  did  not  seem  to  him  to  be 
superior  or  inferior  to  ordinary  threads  of  silk  or  hemp.' 

As  a  general  rule,  however,  it  will,  I  believe,  ho 
found  that  tightly-drawn  metallic  ligatures  separate 
much  more  slowly  than  organic  ligature-threada.  Dr. 
Martin  has  described,  in  his  thesis,  two  amputations  in 
which  J^fesaor  Langenbeck  closed  the  bleeding  arteries 
with  iron  threads.'  In  one  of  these — an  amputation  of  the 
thigh — he  tied  the  femoral  and  four  other  vessels  with 
iron  wire.  One  ligature  was  removed  on  the  twelfth, 
another  on  the  hventieth  ;  and  the  remaining  three  on  the 
twenty-second  day  after  their  insertion.  In  another  ease 
of  amputation  of  the  leg,  seven  vessels  were  tied  with  iron 
threads.  They  were  not  separated  till  from  the  twenty- 
fourth  to  the  thirtieth  day  after  the  operation.  Some  of 
these  ligatures,  I  am  informed  by  Dr.  Martin,  ulcerated 
through,  and  came  off  spontaneously,  like  silk  ligatures. 
Others  of  them  reqiiired  to  he  mechanically  withdrawn. 
Both  the  amputation  cases  recovered,  and  tins  fact  was 

'  Leltmteio'. — See  the  "  Gaaetto  Hebdomadaire,"  jSlst  Full, 
1362,  p.  119. 

'  MarluL, — See  hie  disaertation  entitled  "  AnsA  Fill  Metallici, 
Nova  Methodus  Eicmostatica,"  Berlin,  1861,  pp.  lS-17. 
2M 
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tonsiJered  as  especinUy  deserving  of  notice,  for  at 
tiine  almost  every  amputation  case  in  the  Hospital 
seized  with  fatal  erj'sipelas  or  pyicniia.  It  is  tlie  more 
interesting  when  we  conjoin  it  with  a  similar  remark 
of  Mr.  Holt's,  in  regaid  to  two  cases  of  amputation  in 
the  Westminster  Hospital,  in  wluiji  he  used  iron  liga- 
ture-tlireads.  In  these  cases,  he  aaya,  it  appeared  very 
probable  that  the  "  non-irritation  of  the  wound  had 
prevented  any  unfavourable  result,  the  hospital  beiuj^, 
at  the  time  of  the  performance  of  tlie  operations,  in  an 
especially  unhealthy  state,  from  the  presence  of  hospit^ 
phagedena,  which  had  attacked  many  of  the  cases  of 
ulcers  and  wounds.'" 

In  a  commtmication  on  the  substitution  of  iron 
wire  for  tliread  and  silk  as  ligatures  for  arteriea,  inserted 
in  the  "  Lancet"  for  May  10, 1862,  j),  486,  Mr.  Nunnelej- 
of  Leeds  suggests,  that  iron  threads,  when  used  as  liga~ 
tures  for  aiieriea,  should  be  sufficiently  fine,  stroi 
and  flexible  ;  and  for  this  purpose  he  advises  the  tl 
to  be  made  as  small  and  capUlaiy  as  No.  37  and  Na 
or  No,  43,  of  the  English  wire-worker's  scale.  Soth 
of  these  kinds  will  be  foimd,  he  says,  "  to  cut  -well 
through  the  inner  coats  of  a  vessel,  leaving  the  o 
one  entire,  upon  wlijch  the  wire  holds  well."  The 
wire.  No.  32,  which  I  have  long  used  and  recommeni 
for  sutures,  will  be  found  quite  s\ifficient  also  for 
tures  ;  but  a  finer  and  more  slender  thread  may 
still  better  for  both  purposes.  In  fastening  mi 
ligatures,  it  is  as  well  not  to  use  the  double  knot, 

'  Mi-lallic  threadt  om  praettative  against  hotpital  erytiprlat,  et 
— Spc  Mj-.  Holt  iu  the  "  Lancet"  for  July  23,  1&64,  f.  32. 


troDd^^H 
hrea^^H 
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only  eithfti  &  twist  or  two — or  a.  single  knot  followed 
by  a  twist  or  two — to  fasten  it 

The  observations  which  we  have  adiluced  in  this 
Appendix  upon  the  subjiect  of  metallic  ligatures,  seem 
to  entitle  ua,  in  the  present  state  of  our  knowledge,  to 
draw  the  following  general  inferences  : — 

1.  Metallic  ligatures  are,  as  hEcmostatic  agents,  easily 
applied,  and  appear  as  secure  as  silk  or  hempen  liga- 
tures. 

2.  They  seem  to  have  no  tendency  to  be  followed 
by  secondary  hiemorrhage  or  other  special  evil  conse- 
quences, 

3.  They  may  be  applied,  either  to  shut  up  the  tubes 
of  large  arteries  in  their  continuity,  such  as  those  going 
to  aneurisms,  or  to  clo.se  the  bleeding  mouths  of  vessels 
laid  open  in  surgical  wounds. 

4  In  both  situations  they  seem  to  produce  markedly 
less  irritation  and  inflammation  than  organic  ligatures. 

5.  They  may  be  applied  slightly,  ao  as  merely  to 
close  the  artery  without  injuring  ita  tissues — their  ends 
cut  off,  and  their  loops  left  to  be  embedded  or  encysted 
in  the  tissues  or  structures  of  the  wound. 

6.  But,  imder  this  management,  the  embedded  or 
encysted  loops  may  require  to  be  subsequently  cut  out 
and  extracted  in  consequence  of  mechanical  annoyance 
and  disturbance  resulting  from  their  presence. 

7.  They  may  be  applied  tightly,  just  as  silken  liga- 
tures are  now,  to  divide  at  onee  the  two  inteinal  coats 
of  the  artery,  and  strangulate  the  third — the  elongated 
ends  of  the  ligatures  being  left  out  long,  that  they  may  \«}. 
withdrawn  after  they  have  ulcerated  through  the  vls' 


532 


APPENDIX  ni. 


atiil  have 

ere  is  oin^H 

arc  pro-^^ 


8-  But,  under  this  treatment,  they  strangulate  i 
slough  the  ends  of  the  arteiy,  oa  silken  ligatures  do, 
have  all  the  disadvantages  of  a  silken  ligature,  and  have 
the  additional  ohjectton  of  heing  longer  in  ulw 
and  cutting  through  the  arterial  tube, 

9.  In  the  present  state  of  our  knowledge  there  ii 
set  of  conditions  in  which  metallic  ligatures  arc  \ 
hably  to  be  preferred — namely,  where  deligation  is  em- 
ployed by  the  operator,  and  where  he  determines  to 
leave  the  ligature  permarutUly  within  the  body.  Id 
cases,  for  example,  of  operation  for  strangulated  omental 
hernia,  when  a  suspicious  or  gangrenous  part  is  removed, 
there  is  bleeding  sometimes  from  a  visscl  or  two,  and 
ligatures  cut  off  short  are  sometimes  applied  and  allowed 
to  pass  backwards,  with  the  omentum,  into  the  alidomen. 
The  same  happens  occasionally  in  cases  of  ovariotomy, 
both  witli  the  vessels  of  the  adherent  omentum,  and 
with  those  of  l)and3  of  false  membranes  that  require  t 
he  divided.  In  these  circumstances  the  deligation  of  tl 
vessels,  with  a  tie  or  twist  of  very  slender  iron  or  silw 
wire,  is  undoubtedly  attended  with  less  risk  and  d 
than  the  employment  of  an  organic  ligature. 

AVhen,  in  1858,  I  commenced  the  use  and  stndy  of 
metaUic  ligatures,  I  entertained  the  opinion  that  tlieir 
(employment  would  be  as  superior  to  organic  ligatures 
as  snture-threads  of  metal  were  to  suture-threads  of  silk 
or  flax.  It  will  be  seen,  however,  that  I  have  been  led 
to  conclusions  on  tlie  subject  which  I  did  not  theu  a 
cipnte — the  suppijsed  advantages  belonging  to  remoi 
needles  oud  not  to  fixed  metallic  threads. 


No.  IV. 

See  Page  68. 

Closure  of  Arteries  by  Acupressure — ^ixs  Patho- 
logical Mechanism. 

This  volume  and  its  appendices  have  already  so 
infinitely  exceeded  the  limits  originally  intended  for 
them,  that  I  have  no  space  left  for  the  discussion  of 
the  mode  or  modes  in  which  divided  arterial  tubes  are 
obliterated,  when  their  mouths  are  closed  by  the  action 
of  acupressure-needlea  The  discussion,  historically, 
would  have  necessarily  involved  a  consideration  of 
several  subsidiary  matters  of  moment ; — as  the  relative 
pathological  mechanism  and  method  of  closure  of  arteries 
by  the  modem  small  round,  and  by  the  old  large  and 
flattened  ligatures ;  the  efifects  of  the  temporary  arterial 
ligatures  of  Travers,  Eoberts,  Cline,  Palletta,  and  Giun- 
tini,  and  of  the  compressing  cylinder  or  bolster  of  Scarpa, 
as  used  and  modified  by  himself  and  by  Uccelli,  Vacca 
Berlinghieri,  Morigi,  and  others ;  and  the  modes  by  which 
arterial  tubes  are  flattened  and  closed  by  semicircular 
threads  and  metallic  clamps  or  the  "  presse-art^res"  of 
Deschamps,  Percy,  Dubois,  Crampton,  Flajani,  Assalini, 
Kohler ;  etc.  etc. 

Sixty  years  ago,  in  the  Edinburgh  School  of  Medicine, 
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Pix)fesflor  John  Thomson  taught,  and  his  pupil  Dr.  JoM 
tried,  at  his  auggeatiou  and  with  hia  assistance,  to  pre 
experimentally,  that  when  we  use  a  round  slender  tlir 
to  tie  an  artery  «-ith,  we  ouyht  alwaj-s  to  pull  it  so  t 
that  hy  its  appli<ation  and  constriction  the  two  int^n 
coats  of  the  artury  are  mechanically  cut  tlirough. 

It  is  well  known  that  this  plan  is  the  one  almost 
universally -acted  on  by  English  suigeoiia  at  the  present 
day — and  I  have  referred  to  it  throughout  the  preseut 
work  aa  the  one  geJierally  adopted  and  followed.  The 
priucii»le,  however,  of  the  necessity  and  propriety  of 
dividing  the  two  internal  coats  of  the  artery,  by  the 
inechaiiJcal  constriction  of  the  ligatures  used,  has  Iieeti 
much  questioned  by  several  leading  Continental  and 
American  sui^eons.  Before  the  time  of  Dr.  Tbomson's 
teaching  and  Dr.  Jones's  publication,  the  professed  object 
of  the  EUi;gcon  in  deligation,  was  not  to  injure,  damage^ 
or  cut  througli,  in  any  way,  any  of  the  coats  of  tbe 
artery,  but  merely  to  place  their  lining  membnuie  in 
contact  or  apposition,  by  flat  broad  ligatures,  tapea, 
compresses,  presse-art^rea,  etc. '     The  ligature,  observes 


'  Sf<m-nece»»ilyof  A«  divition  of  fkt  inttrjial  eoaU  of  tAf  arUry 
in  deliyation,  etc. — The  late  very  distinguished  Irish  eiit]^it.  Sir 
Philip  Crampton,  published  souie  inl«testing  obaervatiima  on 
imeurtrei,  and  on  tbe  obliteration  of  arteries,  in  the  "  Medico- 
ChirurpcJiI  TraiisictionB"  of  London  for  1818  (vol.vii.),  in  which 
he  expre«ei«  opinions  different  from  those  of  Dr.  Thoiusoa  Mid 
Dr.  June«,  From  a  variety  of  observatioDs  and  experitii«nl«  upon 
liie  arteries  of  men,  as  well  as  oninials,  he  endeavoure  to  show  : — 
"  1.  Tliut  tlie  ubliteralioa  of  an  urtery  can  very  cerlainly  L* 
effected,  iniiepeadently  of  the  nipture  or  division  of  any  of  it« 
coats.     S.  Thai  this  operation  of  the  ligatuie,  bo  fu  from  beinft 
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one  of  the  greatest  li^'ing  authorities  in  surgical  patho- 
logy in  America,  Professor  Gross,  "  is  drawn  with  suffi- 
cient firmness  to  divide  the  inner  and  middle  tunics,  if 
the  artery  be  one  of  large  size,  or  even  of  medium 
caliber ;  while,  in  the  smaller  branches,  mere  apposition 
of  the  opposite  surfaces  will  suffica"'  Bat  within  the 
last  four  years  acupressure  has  proved,  by  the  most  . 
ample  and  abundant  experience,  that  mere  ai>position  is 
sufficient  to  close  the  lai^est  arteries  laid  open  in  surr- 
eal operations  as  well  as  the  smallest,  and  that,  for  the 
most  complete  and  permanent  occlusion  of  the  vessel, 
this  apposition  need  not  be  continued,  &a  a  general  rule, 
above  one,  two,  or  at  most  three  days. 

Before  occluding  any  arteries  in  the  human  subject 
by  acupressure,  I  satisfied  myself  hy  seeing  the  reaidts 
of  metallic  ligatures  applied  so  as  merely  to  close  tulMJS 
of  arteries — without  mechanically  injuring  or  cutting 
tliem — that  the  mere  apposition  of  the  imier  wall  of  the 
artery,  which  the  acupressure-needle  induces,  Is  quit* 
sufficient,  as  a  huraostatie  means,  for  the  largest  arteries 
in  the  humaA  body  ;  and  I  further  foimd,  that  by  acu- 
pressure alone  I  coidd  close  such  a  very  large  vessel  as 

essential  to  the  process,  not  imfreqnetitly  defiuits  it"  (p.  344). 
He  further  orgiieB,  iu  language  which  appears  to  me  to  apply 
Btrongly  to  the  pathology  of  acupressure : — "  3.  That  a  very 
moderate  degree  of  irritjttion,  applied  to  the  external  cout  of  an 
artery,  aided  by  a  sufficient  degree  of  compremion  to  bring  its 
iTitetnal  surfaces  into  contact,  ia  sufficient  to  effect  the  obliteration 
of  the  canal.  4.  That  the  penuanent  ohstinction  of  the  canal 
may  he  effected  by  euch  a  process,  in  a  [j*riod  not  cicceding 
twentj'-four  hours"  (p.  351). 

'  Orou. — See  his  "  Systeni  of  Surgery,"  2d  edit.,  vol.  i.  ji,  tfOti 
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the  CEirotid  artery  in  the  hoi-s&     No  sufficiently  e 
aive  series  of  eximriineuts  upon  the  lower  animals,  ot  of 
observations  on  the  human  aubjcct,  has  yet  been  col- 
lected together,  to  show  the  whole  pathological  mechaj 
by  which  arteries  are  closed  when  acupressure  is  naed^ 
but  no  doubt  some  one,  far  better  fitted  for  the  inqaiiy  J 
thiin  I  am,  will  betimes  supply  the  deficiency. 

The  professed  aim  and  object  of  the  sui^eon,  whi 
he  divides  the  two  internal  coats  of  a  bleeding  arteiy  I 
the  ligature,  is  to  produce  a  raw  wound  at  the  constricted- J 
pointin  the  iwimor  of  the  artery,  and  th,e  sides  of  this  rav4 
wound  are  made  to  cohere  by  the  resulting  inflanuna- J 
tory  effusions  witliin  and  around  the  vessel.  Artificial  J 
inflammation — and  that  inflammation  pushed  onwanlSp  1 
as  we  have  seen  in  Chapter  IV.,  to  the  higher  stages  irf^l 
ulceration,  suppuration,  and  mortification — constitutes'a 
tlie  pathological  mechanism  by  which  he  systematdcaUy.l 
occludes  every  bleeding  vessel  which  he  ties.  But  opt 
arteries  do  become  closed  and  obliterated  without  ia*^ 
flammation.  We  have  examples  of  this  non-inflamtn4r>  j 
tory  occlusion  of  these  vessels  in  the  spontaneous  clostirft  J 
of  some  small  arteries  in  abnost  every  surgical  wound^  j 
without  dc'ligation  or  torsion ;  and  in  the  occlusion  of  the  J 
mouths  of  the  numerous  utero-placental  arteries  after  J 
parturition.  Is  the  closure  of  bleeding  arteries  by  acu-/ 
jiressure,  altogether  independent  or  not  of  the  excitatioa  J 
of  inflammation  ? 


k 


No.  V. 

See  Page  8G. 

Wound-Lutes — Natural  and  Artificial  (Collodion, 
etc.) — ^and  the  conversion  of  external  into  in- 
TERNAL Wounds. 

Amongst  surgical  wounds  and  solutions  of  continuity, 
there  is  a  division  of  very  great  importance — namely, 
into  (1.)  those  that  are  IrUemal,  shut,  or  closed ;  and 
(2.)  into  those  which  are  Extemcdy  open,  or  exposed. 

In  the  first  division,  the  site  of  the  wound  is  sub- 
cutaneous, the  skin  remaining  entire.  In  the  second,  in 
addition  to  some  internal  solution  of  continuity,  there  is 
an  external  division  of  the  skin  also,  leading  down  into 
the  internal  wound.  In  the  first,  the  woimd  or  solution 
of  continuity  is  protected  from  any  contact  with  the 
air.  In  the  second,  it  is  exposed  to  contact  with  the 
air,  and  the  constituents  which  naturally  compose  it,  as 
well  as  to  any  foreign  bodies — ^whether  mechanical,  or 
chemical,  or  organised  (see  p.  397) — ^which  are  actually 
present  in  it 

We  have  examples  of  the  first  class  of  solutions  of 
continuity — or  of  Internal  wounds — in  simple  fractures 
of  bones ;  in  the  tearing  of  capsides,  ligaments,  and  tissues 
produced  by  common  dislocations ;  in  the  accidental 
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lacemtions  of  tendons  ;  and  in  the  large  ecchymoses  tiiat 
often  form  subcutaneoiisly  from  the  tearing  of  blood- 
vessels and  otliei"  tissues  in  consequence  of  blows, 
sprains,  etc. 

We  have  examples,  agaiii,  of  the  second  class  of 
solutions  of  continuity,  or  of  Hxtcmal  wounds,  in  com- 
pound fractures  and  compound  dislocations,  aiid  in  all 
surgical  injuries  and  wounds — whether  accidental  or 
artiflcial — where  the  skin  is  divided,  and  the  division 
of  tissues  proceeds  irom  without  inwards. 

The  vast  difference,  pathologically  and  practically, 
between  tbese  tno  classes  or  divisions  of  wounds,  was 
ohserved  and  taught  by  John  Hunter.  "  The  injurii^s 
of  the  first  division,"  says  he,  "in  which  the  parts  do 
not  coramunicate  externally,  seldom  inflame;  while  tliose 
of  the  second  commonly  hoik  inflame  and  suppurate,' 
In  this  great  genemlization  Mr.  Paget — the  first  of  living 
surgical  pathologists — truly  observes  :  "  Hunter  has  em- 
bodied the  principle  on  which  is  founded  the  whole  ptac- 
tice  of  subcutaneous  surgery ;  a  principle  of  which, 
indeed,  it  seems  hardly  possible  to  exaggerate  the  im- 
portance."^ 

In  subcutaneous  surgery'' — including  in  its  i 

'  SurUer. — See  hia  "  Works,"  by  Paliniir,  vol.  i. 
Ouirin  of  Paris  enunciateB  the  flame  propoaition  ae  foUoWl 
"  That  all  wounds  mode  under  the  »kin  and  kept  from  t] 
tact  of  the  air  neither  inflame  nor  EUppiimte,  and  o 
takes  place  immediutelj."  —  (See  kii  "  Kiisais  but  U  I 
Bous-culanje,"  ftris,  1841,  p.  2.) 

'  Piu/tl.- — See  his  "  Lectures  on  Surgical  Pathology," 

p.  129. 

'  SaUatanfoiis   trowJirf*,— Tlje    jiriiiciplo   extends  in  v 


WOUND-LUTES. 


539 


modifications  the  division  of  tendons,  muscles,  and  some- 
times of  other  tissues — and  likewise  in  simple  iractures 
and  dislocations,  etc^  the  process  of  oi^ganic  reunion  and 
repair  goes  on  among  the  internal  wounded  and  divided 
parts  without  any  symptoms  of  inflammation  and  with- 
out suppuration,  prov-ided  the  parts  are  placed  or  kept 
for  some  days  in  a  state  of  perfect  quietude.  On  the 
uontrary,  in  all  external  solutions  of  continuity,  where 
the  wound  is  allowed  to  remain  unclosed,  and  iji 
compound  fractures'  and  dislocations,  inflammation  and 

directiona.  Ad  external  wound  into  the  knee-joint,  for  example, 
is  far  more  periloiia  than  an  internal  wonnd  of  tbe  same  joint, 
and  hence  tlie  origin  and  explanation  of  the  relative  success  of  the 
operation  proposed  bj  M.  Goyrand  for  the  extinction  of  loose  ear- 
tilagea  lij  successive  subcuUneous  incisions.  It  cxienils  also  in  a 
mrire  limited  degree  to  external  cutaneous,  as  compared  vith 
internal  muMus  wounds.  Hence,  perhaps,  one  source  of  the 
Huperiority  and  greater  safety  of  Measis.  Holt  and  Thompson's 
plan  uf  the  internal  splitting  or  division  of  urethra]  strictures  as 
compared  vrith  the  external  perineal  section  of  M.  Tolet  and  Mr. 
Syme.  Perhaps  the  sncceaa  attendant  on  the  operation  for  veMco- 
vaginal  fistula  is  partly  due  to  the  same  cause  (see  ante,  p.  116). 
The  wound  left  after  parturition,  on  the  interior  of  the  fundus 
and  cavity  of  the  nterus — by  tlie  laceration  from  it  of  the  whole 
system  of  the  utero- placental  arteries  and  reins,  and  by  the 
separation  of  the  external  layer  uf  the  decidua — heals  with  such 
comparative  safety  and  speed  and  certainty  in  consequence  of 
this  law.  Nature,  besides,  is  oUowed  to  manage  the  wound  in 
the  interior  of  the  uterus  solely  in  her  own  way.  If  this  puer- 
peral wound  could  only  have  been  reached  by  art,  what  an  inter- 
minable and  frightful  array  of  dangerouij  washes,  lotions,  oint- 
ments, liniments,  salves,  cerates,  etc.,  for  it,  would  the  records  of 
obstetric  medicine  have  possessed  by  this  time  ! 

'   Trralment  of  eomminitttd  fracturei  tu  elated  or  lubculalttovt 
leoiindt. — Wonderful  recoveries  sometiuieB  occur  when  conunio- 
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suppuration  are  almost  constant  Biid  inevitable  results 
imlcss  the  cutaDeoua  wound  he  small  and  imniediatdy 
closed.  But  tlie  successful  repair  of  all  wounds  by  pri- 
mary union,  depends  greatly  upon  tlie  absence  of  any 
excess  of  inflammation.  "  The  reparative  process  in 
wounds,  the  result  either  of  accident  or  sui^ica]  opeta- 

att-d  fractures  are  tnaited  by  perfect  quietude  and  rest,  if  thu 
skin  ia  uot  broken  ;  or,  if  bruken,  h  lU  once  dosed  and  aeAlit]  ap. 
As  Ru  example,  let  me  here  cite  the  following  case  of  subcu- 
taneous iiijuriee  implicating  scTeml  bones  and  joints.  It  wns  under 
the  core  of  Mr.  Hancock,  surgeon  to  the  Charing-Cross  Hospital. 
I  quote  the  case  in  the  words  of  Mr.  Adams,  "  A  hoy,  sbL  12, 
had  his  left  hand  crushed  hy  machinery  ;  it  was  drawn  in  be- 
tween heavy  rollers,  which  were  set  at  one-sixth  of  on  incli  apart, 
as  I  proved  by  measuring  a  flat  piece  of  wood  placed  between 
them.  All  the  phaLingus  aud  some  of  the  metacarpal  bonea 
were  luore  or  less  crushed,  and  the  hand  wna  perfectly  flattened. 
Fortunutc-ly  only  a  very  small  wound  existed,  on  the  inner  aide  uf 
the  index  dinger.  From  this  circumstance  Mr.  Hancock  detennined 
not  to  amputate,  but  to  try  and  save  the  hand,  though  the  bcv«- 
rity  of  the  injury  gave  little  hope  of  snccess.  However,  the  caw 
went  on  wdL  Four  months  after  the  accident,  the  fingers  had 
nearly  Trained  their  natural  form,  and  slight  motion  exist«U  in 
all  the  joiuta.  The  absence  of  an  open  wound  commuuicatins 
with  the  comminuted  fractures,  determined  the  practice  ia  this 
case  ;  and,  therefore,  to  the  subcutaneous  nature  of  the  injuij  is 
this  poor  boy  indebted  for  the  possension  of  hia  hand." — {Soo  Uf. 
Adams'  excellent  "  Sketeh  of  the  Principles  aud  Prauticn  of  Sub- 
CDtaneous  Surgery,"  1857,  p.  10.)  This  and  other  similar  oum 
inevitably  force  upon  the  mind  the  belief  that,  iu  times  poat,  nuny 
an  injured  finger,  hand,  and  limh  have  been  sumuiuily  uiil 
recklessly  lopped  off  by  the  amputotion-kuife,  which  might,  per- 
haps, have  been  spared  uutl  soved,  if  the  "  Preservotive  Surgery  " 
of  subcutaneous  and  of  closvil  wounds  liod  been  duly  a. 
Imlgnl  and  acted  upon. 
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tion^  is,"  says  Mr.  Adams,  "  more  perfect  in  proportion 
to  the  absence  of  mflanimation  ;  and  the  danger  arising 
from  wounds  very  much  depends  upon  the  extent  of 
the  inflammatory  complications."^  We  eschew  these 
obstructive  inflammatory  complications  when  the  wound 
is  internal  or  shut ;  we  encounter  them  in  greater  or  less 
severity  when  it  is  external  and  left  unclosed — for  then 
every  point  or  part  of  the  wound  which  is  not  in  contact 
with  an  opposed  point  or  part  invariably  suppurates 
before  it  can  heal. 

One  great  object  of  the  Chirurgical  Art  is,  in  all  com- 
mon and  operative  Horgical  wounds,  to  convert  the  exist- 
ing external  or  open  wound,  which  ia  unavoidably  liable 
to  the  deleterious  effects  of  inflammation  and  suppuration, 
into  a  safe  internal,  shut,  or  closed  wound,  where  the 
processes  of  speedy  healing  and  repair  might  go  on  by 
immediate  reunion  or  primary  adhesion  It  is  in  order 
to  effect  this  eooversion,  as  far  as  possible,  of  the  exter- 
nal or  open  wound  into  the  form  of  the  internal  or  shut 
wound,  that  we  bring  the  walla  and  lips  of  the  wound 
together  as  accurately  and  completely  as  we  possibly 
can,  by  unirritating  metallic  sutures. 

Smaller  and  more  superficial  external  wounds  are 
often  converted  into  shut  wounds  by  Nature  herself,  by 
some  of  her  own  healing  processes  ;  and  when  these  are 
suflicient,  there  is  no  call  whatever  for  Art  to  interfere. 

In  some  incised  woimds,  for  example,  she  speedily 
cements  and  solders  their  lijis  togother  by  a  wound-lute 

'  Adam*. — "  Sketch  of  Subcutaneous  Surgery,"  p.  22.  See 
also  Mr.  Pill's  "  LeotureB  on  Surgical  Patholt^y,"  pp,  215,  210  ; 
oud  Uie  opinion  of  Ur.  Syrae  at  p.  267,  ct«.,  a«te. 
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or  cmst  of  congulated  blood — a  meaus  in  the  p 
flui^ery  of  nature  which  is  often  superior  to  any  kind  of 
Burgical  ajipUancea  or  dressings  for  changing  an  open 
into  a  shut  woimd/ 

Again,  in  most  wounds,  the  surface*  of  which  are 
not  brought  together  till  after  the  bleeding  has  ceased, 
nature  covera  their  hpa — after  they  are  placed  in  due 
approximation  to  each  other — by  an  exudation  of  sero- 
sangiiinolent  fluid,  the  speedy  evaporation  of  the  thinner 
part  of  which  leaves  a  fibrinous  lute  or  crust.  In 
wounda  whose  hps  are  conjoined  by  sutures,  this  copu- 
lating cement  is  soon  deposited  along  their  united  edges, 
allowing  any  reddish  serous  discharge  that  may  ht 
oozing  from  the  depths  of  the  wound  (see  ante,  p.  106). 
for  the  first  day  or  two,  to  e^ape  by  a  valvular-Uke 
exit,  and  yet  sealing  up,  as  it  were,  and  closing  the 
cavity  of  this  wound  itael£    The  presence  of  this  crust  is, 

'  Coagulated  hlood  as  a  imund-lule. — In  illustration  of  the  vtUou 
of  thia  imtural  wouud-tiite,  let  me  adduce  a  eaae  related  by  Dr. 
Macartney.  A  gentlemaa  was  attacked  by  a  band  of  nibburs,  and 
leuiiived  eeven  wouude,  inflicted  by  bayonets,  and  mode  in  the  side 
anil  arms.  The  getitleman  was  on  a  journey  to  the  sooth  of 
England,  and  he  travelled  on  as  ra}iidly  a>>  possible — aerer  at^y^ 
ing  on  tliB  way  to  have  his  wounds  examined— nor  did  he  oiidrHB 
hiuiBelf  leet  the  clotted  blood  should  be  uneeltled  and  the  puU 
ooneequently  iri'itated.  On  the  gcntleman'a  arrival  at  Margata, 
Dr.  Macartney  ejumined  hin  wounds,  and  was,  he  adds,  "  amr- 
prised  to  find  they  had  all  perfectly  healed  and  cicatriEed  under 
the  crusts  of  dried  blood,  with  the  exception  of  two  baronet  stab* 
in  the  forenmi,  vhiuh  contained  a  very  little  piia,  probably  na 
accounl  of  their  situation,  which  subjected  them  moi«  to  niatian 
than  the  others,  from  the  unavoidable  use  of  the  hand." — (" ' 
tbe  on  Inflammation,"  p.  308.) 
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I  believe,  highly  heneficial  and  reparative,  and  hence  I 
have  ventured  to  adviae  that  water-dresainga  be  not 
applied  at  once,  as  is  often  done,  to  recently  closed 
wounds,  because  they  tend  to  loosen  and  dissolve  this 
crust,'  and  designedly  unmake  the  wound-lute  which 
nature  is  designedly  making  (see  unte,  p.  117). 

We  have  been  speaking  hitherto  of  linear  or  tacised 
external  wounds ;  but  even  in  the  case  of  denuding  cuta- 
neous abrasions,  and  flat  superficial  wounds,  the  crust 
formed  over  them  by  nature  forms  the  beat  and  happiest 
dressing,  if  it  be  left  on  them  totally  and  entirely  undis- 
turbed till  it  fall  off  of  itself,  which  is  often  a  period  of 
many  weeka  This  practical  fact  is  well  known  with 
regard  to  superficial  denuding  abrasions  of  the  shin, 
forearm,  etc,  and  has  sometimes  formed  a  principle  which 
has  been  acted  upon  in  the  management  even  of  large 


Artijteial  Jormation  of  efvtU. — In  cases  of  fresh  woniuis, 
crusts  are  formed  of  btudeniMl  blood  or  fibrin  ;  Hud  in  taeea  of 
granulating  wounds  and  recent  or  cHronic  ulcers,  of  pus.  To 
moke  them  artificially  of  any  of  theae  substances,  U.  Guyot  at 
one  time  proposed  to  lapose  all  wonnda  and  ulcers  to  hot  dry 
air,  that  a  crust  might  thus  be  rapidly  formed  over  them.  A 
stream  of  cold  air  from  a  bellows  will  be  found  to  answer  equally 
well,  or  still  better,  in  promoting  the  Eome  object,  especially  in 
cases  of  recent  wounds.  Some  surgeons  use  chemical  means  to 
induce  the  deposit  and  formation  of  the  crust,  particularly  in 
instances  of  granulating  wounds  and  nlcera.  Touching  the  wound 
gently  with  nitrate  of  silver,  sulphate  of  copper,  etc,  will  some- 
timuB  eifect  this  object,  cr  still  butti;r,  dusting  it  with  some  layim 
of  bismuth  [Miwder.  Others  use  for  the  came  purpose  mechanieol 
measures,  such  as  a  layer  of  the  scrapings  of  surgeon's  lint,  starcb, 
chalk  powder,  etc.  The  formation  of  a  wound-lute  of  coagu- 
lated blood  is  tried  to  be  promoted  by  some  surgeons,  by  placing 


544 


APPENDIX  V. 


woiuida  For  example,  in  a  vc:y  extensive  f 
wound,  produced  by  the  amputation  of  a  mamma  and 
the  removBl  oi'  mucli  skin,  Mr.  Wardrop  left  the  crust  or 
scab  of  blood  tliat  formed  over  it  entirely  uninterfered 
with,  and  when  it  fell  off,  after  more  thau  thirty  days, 
the  cicatrization  was  almost  complete,  ^  In  these,  and 
indeed  in  all  forms  of  wound-lutes  and  crusts,  all  local, 
meclianical,  and  other  causes  of  iirit^ation  and  inflamnia- 
tion,  must  be  carefully  avoided,  as  the  excitation  of  sup- 
puration beneath  tlie  lute  or  crust,  will  more  or  leas 
interfere  with  the  healing  of  the  wounded  surfaces. 

I^  in  an  incised  superficial  wound,  metallic  stitches 
are  not  deemed  necessary  or  proper,  and  if  the  natural 
wound-lutes,  or  incruBtations  of  blood,  or  of  fibrin,  are 
not  strong  enough  to  be  trusted  to,  or  not  present,  then, 
perhaps,  an  aitiiicial  crust  or  lute  may  he  applied  to 
close  and  glue  up  the  lips  of  the  open  wound.  Piasters 
of  various  kinds,  spread  on  leather,  linen,  ribbon,  etc., 
have  been  used  from  the  earliest  days  of  surgery,  for  the 
purpose  of  approximating  and  bridging  over  tho  edges  of 
the  wound,  without,  however,  directly  applying  a  lute  to 
their  line  of  union.    But  plasters,  particularly  wh^ 


a  piece  of  chorpie  or  rag,  steeped  in  freeh  blood,  over  or  aloug  ifce 
mouth  of  the  wound.  Thus,  in  treatiog  of  compound  dulocotiotv 
ond  fractures  of  the  ankle-joint,  Sir  Aatlej  Cooper  observe* : — 
"  When  the  bono  boa  been  reduced,  a  piece  of  lint  is  to  be  dipped 
in  the  putientV  blood,  and  applied  wet  over  the  wound,  upon 
which  the  blood  coagulates,  and  torme  the  most  natural,  and  u 
far  as  I  have  seen,  the  best  covering  for  tho  wound." — (See  his 
"  Treatise  on  Dislocations  and  on  Fractures  of  the  Joints,*  Sd 
edit,  p.  S5fi.) 

'    War^njK—Sve  iho  "  Liuitet"  for  AiiKiist  17,  1S33,  pi.  RM 
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applied  very  neat  to  each  other,  so  generally  overheat. 
irritate,  and  coiistrict  the  lips  and  vicinity  of  the  wound, 
and  hence  tend  so  much  to  proiince  iiiflanmiation  in 
it,  that  many  of  our  best  surgeons  have  discarded  the 
application  of  them  in  recent  wounds.  Are  there  no 
simpler  and  safer  means  of  gluing  together  the  lips  of 
external  wounds,  and  so  far  converting  them  into  inter- 
nal wounds  J  la  there  nothing  which  we  can  lay  upon 
tbeii  united  cutaneous  surfaces  —  fluid  at  first  like 
nature's  own  wound-lutes  of  coagulated  blood  and  fibrin 
— which  mighty  by  evaporation,  speedily  become  solid, 
and  so  coherent  as  readily  to  keep  the  edges  of  the 
wound  in  accurate  contact  ? 

In  a  communication  on  this  subject  in  June  1848, 
to  the  Medico-Chirui^ical  Society  of  Edinburgh,  entitled 
"  On  Solutions  of  Gun-cotton,  Gntta-percha,  and  Caoutr 
chonc,  as  Dressings  for  "Wounds,"  etc.,  I  stated  the  residta 
of  a  number  of  experuaents  on  these  materials,  as  lutes 
or  crusts  for  the  closure  of  some  wounds,  pointed  out  the 
solubility  of  gutta-percha  in  chloroform,  and  ventured 


"  It  seems  not  at  all  improbable  that  another  step 
in  advance  will  betimes  Ire  effecteil,  and  that  surgeons 
will  be  enabled  to  apply  to  the  wound,  after  its  edges 
are  brought  in  contact,  some  material  or  other,  which, 
like  RE  artificial  plasma  or  lute  of  coagulable  lymph,  will 
at  one  and  the  same  time  serve  the  following  purposes : — 

"  1,  It  will  be  sufficiently  strong  and  adhesive  to 
retain  the  edges  of  the  wound  together,  without  the  irri- 
tation sometimes  following  the  use  and  removal  of 
sutures  or  pins. 

2  N 
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"  2.  It  will    serve    as   a  perfect  dressing  to  i 
woand. 

"  3.  It  will,  how«ver,  not  be  soluble  in  water,  ot  be 
easily  removed,  and  hence  will  enable  the  surgeon  to 
npply  cold,  etc.,  to  restrain  and  modify  the  action  in  the 
wound,  if  recjuii'ed, 

"  4  Tliough  insoluble  in  water,  the  material  used 
must  be  soluble  in  some  menstruum  that  is  easily  and 
readily  vaporized. 

"  5.  It  will  be  applied  in  a  fluid  or  semi-fluid  form, 
and  be  thus  capable  of  adapting  itself  to  any  irr^u- 
larity  in  the  edges  of  tlie  wound,  or  in  the  neighbouring 
cutaneous  surface  ;  the  fluid  part  evaporating  easily  on 
exposure— and  a  solid  tissue  or  substance,  possessing 
sufficient  tenacity,  adhesiveness,  and  insolubility  in 
water  for  the  above  purposes,  being  left  like  a  plaster 
on  the  edges  of  the  united  wound." 


.  When  one  or  two  drops  of  collodion  (a  solution,  oa  w 
well-known,  of  gun-cotton  in  sulphuric  ether)  are  spread 
out  as  a  thill  layer  upon  the  skin,  the  ether  rapidly 
evaporates  and  leaves  a  tliin,  semi-transparent,  and 
strongly  adherent  lute  or  film,  impervious  to  air  and 
water,  and  incapable  of  being  washed  off.  The  aaine 
occurs  when  a  solution  of  gutta-percha  in  chloroform  is 
used  in  the  same  way — only  the  evaporation  of  the 
ehlomfonn  is  slower,  and  the  film  somewhat  thicker.. 
Dr  Bigelow  and  Mr.  Maynard  suggested  the  applicatial 
of  collodion  as  a  dressing  for  recent  wounds  in  its  pu] 
'  Qualities  of  •mund-tutet. — See  the  Edinburgh  "  Uontfa 
Jonnml  of  Meilical  Science"  for  Jnly  1848,  p,  49,  »jj. 
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form.  But  a  layer  of  pure  collodion,  when  applied  to 
the  skin,  crisps  and  contracts  so  very  much  within  a  short 
time,  as  to  constrict  greatly  tlie  parts  over  which  it  is 
applied — producing  sometimes  considerable  dra^ng, 
irritation,  and  redness,  around  its  whole  circumference. 
In  this  form  it  usually  proves  more  hurtful  than  useful. 
When  applying  it,  however,  to  ulcers  and  fissures  of  the 
nipple,  and  to  some  cutaneous  eruptions  and  slight 
recent  wounds,  I  have  found  that  the  addition  to  each 
half-ounce  of  the  ether  of  twenty  or  thirty  drops  of 
castor-oil  modifies  its  qualities  most  favourably,  by  de- 
stroying its  contracting  and  constricting  tendencies.  If 
ever  used  to  recent  wounds,  it  should  be  employed  in 
the  form  of  a  mixture  with  oil. 

Most  of  tlie  qualities  which  I  have  pointed  out 
for  a  wound-lute,  in  tlie  extract  already  given  {p.  545), 
are  possessed  both  by  collodion  and  by  a  saturated 
solution  of  gutta-percha  in  chloroform — with  the  excep- 
tion of  the  menstrua  forming  them  being  perhaps  too 
irritating  in  their  action.  If  the  first  layer  spread  be 
very  slight,  the  difficulty  is  in  a  considerable  degree  ovei^ 
come ;  or  perhaps  a  very  thin  under-layer  of  oil  or 
glycerine^  would  serve  better.  There  is,  however,  a  still 
stronger  objection  to  their  employment,  in  the  fact  that 
both  applications   are  liable  to   close  up  the  lips  of 


'  Olifcerine. — In  a  very  able  monograph  on  Glycerine,  M. 
Demanjuaj  baa  pointed  ont  its  value  as  one  of  the  beet  proteu- 
livo  cicatrizing  and  detergent  drasaings  for  wounds,  particulndy 
when  healing  by  the  second  intwition. — (See  lua  memoir,  "  De 
la  Glycine,  de  »es  Applications  it  la  Chirurgie  et  ^  la  M^decinc," 
Paris,  1863,  p.  B6,v/q) 
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the  wound  so  strongly  and  completely,  that  the  catnisl 
serous  or  sei'O-sangmiiolent  dischai^es  from  its  inte- 
rior, are  apt  to  be  retained  and  accumulated,  with 
delet«riouH  effectB,  within  the  cavity  of  the  wound.  A 
little  care,  perhaps,  in  their  application  would  avert 
tliis,  by  leaving  due  interspaces.  The  application  is 
sometimes  rendered  difficult  by  the  presence  of  moisture 
or  blood,  wliich  prevents  the  collodion  adhering  as  it 
consolidates  over  the  site  of  tlie  wound ;  and,  in  such 
circumstances,  it  is  perhaps  best  applied  by  dipping  a 
piece  of  charpie,  or  riband  of  cotton  or  lint,  in  the  collo- 
dion, and  bridging  the  wound  over  with  it  But  I  doubt 
now — after  some  experience  in  the  matter — if  we  are  to 
expect  much,  or  any  practical  benefit  from  the  employ- 
ment of  any  artificial  wound-lutes  as  yet  known,  in  any 
wounds  cxcegt  those  which  are  very  shallow  and  super- 
ficiaL  After  all  it  is  to  be  remembered,  that  in  these, 
as  in  the  largest  wounds,  our  great  object  is  to  close, 
and  keep  closed,  their  surfaces  by  any  unirritating 
for  two  or  thi-ee  days,  till  their  natural  primary  adhi 
occurs  ;  and  that  nature  "  rarely  faileth  in  acting 
part,"  as  Eichard  WisemEm  wiites  it,  "  if  we  perform  own 
in  retaining  the  lips  close  together,  and  defending  them 
from  fluxion."  "  But,"  he  farther  states,  "  nature  hath 
nothing  to  doe  here  in  bringing  the  lipa  together  ; 
is  the  work  of  tlie  Cliirurgeon."' 


■  Wiseman. — See  his  "  Cliiruri'icall  TreatiBce,"  jip.  341  I 


See  Page  117. 

Caebonic  Acid  to  Wouiros — its  Local  An.^stuetic, 
Cicatrizing,  abd  Detergent  Powers, 


In  Chapter  VIIL  I  have  attempted  to  show  that  the 
special  "  work  of  the  Chinirgeon" — namely,  the  placing 
and  keeping  of  the  surfaces  and  sides  of  a  wound  accu- 
lately  in  contact — is  perhaps  best  effected  by  careful  and 
multiplied  metallic  stitches;  and  that,  as  a  general  rule, 
after  these  stitches  are  introduced  and  adjusted,  we 
should  apply  nothing — absolutely  nothing  whatever — 
in  the  way  of  external  dressing.  But  I  have  added, 
that  if,  after  a  time,  the  lips  of  the  wound  threaten  to 
become  red  or  inflamed,  we  may,  in  order  to  reduce 
this  irritation,  have  them  bathed  or  irrigated  with  cold 
water,  or  still  better  witli  cold  ait — a  stream  of  the 
latter  from  a  pair  of  beUows  being  apparently  as  seda- 
tive and  as  grateful  as  an  application  of  the  former,  and 
effected,  too,  without  the  mischance  of  disturbing  and 
destroying  the  wound-lute  or  crust,  which  nature  at  the 
time  is  depositing  on  the  surface  or  along  the  line  of 
the  wound.  Carbonic  acid  gas,  I  remarked  (see  ante, 
p.  117),  is  still  more  sedative  in  its  local  application  to 
abraded  and  wounded  surfaces. 

In  an  article  on  carbonic  acid  gas  as  a  local  anscs- 
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thetic,  etc,  published  in  185G  (see  my  "  Obsti 
Works,"  vol.  iL  p.  7fi9,  sqq!),  I  endeavoured  to  point  out 
the  sedative  and  therapeutical  eflecta  of  this  gas,  in  a 
variety  of  ailmenta,  when  applied  to  the  different  mucous 
membranes  of  the  body — as  tliat  of  the  stomacli,  intes- 
tines, uterus,  bladder,  throat,  lungs,  eye,  etc  ;  and  I 
attempted  to  prove  that,  in  ancient  times,  it  had  beeii 
successfully  used,  under  some  disguised  forms,  by  Hip- 
pocratoB,  Paulua  -ilgineta,  Kueff,  Par^,  etc ;  ■whilst  in 
modem  times,  in  another  half-occult  form,  it  had,  as 
thrown  off  in  great  quantity  at  the  German  baths  of 
Neuheira,  Marienbad,  etcT  proved  a  euccessful  local 
application  in  various  local  diseases. 

In  the  same  communication  it  was  attempted 
shown,  that  surgically  the  local  application  of  carl 
acid  gas  had,  according  to  the  testimony  of  Dr.  Ei 
Dr.  Percival,  etc.,  proved  of  much  service  in  some 
cerous  sores,  in  annulling  and  alleviating  the  pain  atten- 
dant upon  them ;  and  in  correcting,  as  a  detergent,  the 
fetidity  of  the  dischaiges,  and  in  temporarily  contracting 
and  cicati'izdng  some  of  the  ulcers.  Dr.  Nooth  has  pub- 
lished evidence  to  the  same  effect  Further,  the  e-xperi- 
ments  of  Dr.  Ingenliouz  and  Dr.  Beddoes  were  adduced 
by  me  to  show,  that  when  the  cuticle  was  raised  by 
blistering,  and  the  blister  oi>ened,  the  smarting  pain 
which  almost  immediately  results  was  speedily  reduced 
by  plunging  the  denuded  surface  into  carbonic  acid 
gas,  but  returned  when  the  denuded  skin  was  again 
exposed  to  the  atmosphere : — "  If  there  be  no  source  of 
fallacy,"  I  added,  "  in  these  experiments,  they  certainly 
point  to  one  kind  of  important  improvement  in  the 


iCttO-         \ 
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treatmeat  of  some  painful  barns,  vmtnds,^  etc.    Por  they 
appear  to  me  to  suggest  the  possibility  of  the  Bufieiing 

'  Applieatum  to  wouad* — trrort  regarding  Ae  term  "  vletrr — 
This  passage,  u  far  as  I  know,  contains  the  first  suggestion  of 
the  apjiHcation  of  cacboaio  acid  Ui  surgical  wouuda.  MM.  Leconte 
and  Demanjoay  atate,  as  one  of  the  inferences  from  their  eiperi- 
ments  upon  cubonic  acid,  whiah  they  laid  before  the  Academy 
of  Sciences,  thitt  carbonic  acid  seems  destined,  as  Ftieslley  litvt 
announced,  to  ]^j  an  important  port  in  the  therapcaticB  of 
wounds  (£'  acicU  carbon-iqut  temblt  done  apptU,  ainri  yue  Vavak 
annojid  U  prtmter,  PriatUy,  A  jouer  un  rfiU  importani  dam  Itt 
tAiraptuliyut  det  plaits). — (See  the  "  Comptes  Bendus  Hebdoma- 
doires  dea  S^oucea  de  TAcadiSmie  dea  Sciences"  for  18th  April 
less,  torn.  xlviiL  p.  845.)  I  do  not  know  anywhere,  in  any 
of  Dr.  Priestley's  writings,  any  notice  or  suggestion  of  the  appli- 
cability of  carbonic  acid  to  the  treatment  of  wounds.  He  speaks 
of  its  possible  utility  externally  in  cancers  and  ulcers  ;  but  never, 
I  believe,  in  wxjonds.  In  an  important  surgical  work,  which  has 
lately  issued  from  the  Parisian  press,  there  is  a  mistake  of  an 
iLUnlogous  kind.  1  allude  to  the  new  and  tttleiited  treatise  of 
Professor  Jobert  (de  LamboUe),  "  De  la  Rfiunion  tn  Chirui^iR." 
He  states  that  the  principle  of  the  primary  union  and  repair 
of  the  opposed  sides  of  wounds,  by  merely  placing  oud  keep- 
ing them  in  contact,  woa  a  principle  laid  down  by  Ilippo- 
cratea,  ot  the  origin,  of  the  healing  arL  And  he  appeals,  in  cor- 
roboration of  it,  to  the  well-known  treatise  'I<T>7>ixfdrou(  vtfi 
■  E\xS>f. — (See  M.  Joberfs  "  Priliminaire*,"  pp.  viii.  and  iiL)  But 
in  the  last  four  tmnslulions  of  this  Hippocratic  treatise,  three  of 
the  translators,  Drs.  Adams,  Euhn,  and  Grimra,  consider  the  work 
ta  be  an  essay  on  utcera.  One  of  the  four,  M.  Littni,  translates  it 
aa  an  essay  on  wounds.  But  even  if  it  were  this  kst,  it  certainly 
contains  nowhere  any  allusion  to  the  doctrine  of  healing  wounds 
by  the  first  intention.  The  nearest  approach  to  it  is  in  one 
point  whete  it  recommends,  to  use  the  words  of  Dr.  Adams,  "  the 
mode  of  treating  ulcers  by  the  formation  of  a  scab,  which  was 
much  approved  of  by  Hunter  and  his  friend  Sir  Everard  Home." 
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which  is  att43iiJant  on  such  injuries  being  controlletl  a 
cancelled,  by  keeping  the  pained  parts  in  contact  with 
carbonic  acid,  or  with  some  other  gaa  ot  fluid,  capable 
of  acting  as  a  local  anajsthetic.  If  Ibe  repotta  of  Kwart, 
Beddoes,  and  Fourcroy  are  correct,  we  ought  also,  indeed, 
to  find  carbonic  acid  an  excellent  application,  even  as  far 
as  the  mere  healing  and  cicatiization  of  the  hrokrai  sor- 
facea  are  concerned."' 

In  his  late  elaborate  volume  upon  carbonic  acid  and 
its  therapeutical  applications,  M.  Herpin  states,  that 
my  researches  on  carbonic  acid  liave  been  successfully 
pursued  in  France  hy  MM.  Follin,  Maisonneuve,  Broco, 
etc.^  At  present  we  refer  to  these  researches  only  in  so 
far  as  they  relate  to  the  surgical  application  of  carbt 
acid  as  suggested  in  the  paragraph  I  have  quotecU  ^ 
relation  to  the  treatment  of  wounds.  A  memoir  cm  ti 
matter,  founded  on  numerous  comparative  experimenft^ 
and  laid  by  MM  Lecoute  and  Demarquay  heforo  the 
Academy  of  Sciences,  shows  that  in  subcutaneous — and 
hence  we  infer  also  in  opeu  wounds — the  application  of 

— (Sec  Adams'  tranalatioa  of  "  The  Genuine  Works  of  Hippo- 
crates,"  vol  ii,  p.  783.)  The  earliest  notioM  which  I  know  of 
in  Qreok  medical  lit^ratni'c  regarding  the  treatment  of  wounds 
for  union  hj  the  first  intention,  arc  tboie  rcmatkahle  passnges 
which  I  have  cited  in  a  preceding  page  (p.  134)  from  Golai. 
If  Celsut!  preceded  hun,  as  most  medical  historiana  believe, 
thca  the  earliest  notice  of  primary  uuion  and  the  kcoltu};  of 
wounds  by  first  intention  ia  to  be  accorded  to  the  twenty-aixth 
chaptur  in  the  &fth  1>i>ok  of  his  celebrated  Latin  treatise  "  Du 
He  MedicA." 

'  Simjiioii. — "  Obsletric  Memoirs,"  etc.,  vol.  iL  p.  777. 

'  IlrrpiH. — "  De  I'Acide  Corboniqnc,"  1864,  p.  230. 
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carbonic  acid  gas  hastens,  in  a  high  degree  (au  plus 
haut  deffr^  the  process  of  reparation  and  healing,  whilst, 
in  a  later  note  upon  the  treatment  of  rebellious  wounds 
{plaies  rebellcs)  by  carbonic  acid,  they  maintain  that  it  is 
the  most  powerful  agent  {k  plus  putssanl  agent)  for  the 
cicatrization  of  wounds  exposed  lo  the  air,  when  these 
wounds  have  resisted  all  the  ordinary  methods  of  treat- 
ment.' 

The  ancient  history  of  general  anresthetics  is  suffi- 
ciently striking,  and  so  is  that  of  local  auEDsthetics.  In 
some  historical  notices  of  the  production  of  artificial 
local  anEBSthesia,  published  in  the  London  Medical 
Gazette  for  July  1848  (p.  62),  I  pointed  out  that  Dios- 
coridea,  who  repeatedly  mentions  the  induction  of  general 
aufesthesia  by  mandragora,  states  it  as  a  matter  of 
report,  that  local  aneesthesia  in  a  part  may  be  caused  by 
the  Memphian  stone.  Pliny  further  tells  us,  that  this 
Memphiaii  stone  was  "  a  marble,"  and  hence  it  was  a 
carbonate  of  lime,  from  which  of  course  carbonic  acid 
could  be  at  once  eliminated  by  the  application  of  vine- 
gar or  any  weak  acid.  "  For  medicinal  purposes,"  says 
Pliny,  "  it  is  triturated  and  applied  in  the  form  of  a 
liniment,  with  vinegar,  to  such  parts  of  the  body  as 
require  cauterizing  or  incision  ;  the  flesh  becoming 
quite  benumbed,  and  thereby  insensible  to  pain."* 


'  Leamie  aiid  Deniarquug. — "  Comptes  Rendus,"  torn,  ilviii. 
{1859),  pp.  843-845  i  und  torn.  liv.  (1862),  pp.  689  and  690. 

*  Pliny, — See  hia  "  Natural  Hiftoty,"  tranalaUd  by  Roatock 
and  Biley,  vol.  vi  p.  328,  or  Book  xxsvi.  cap,  xi. 


See  Pnx)e  385. 
SmaiCAL  Fever  ;  and  what  Surgical  Pa5 

LllE   OF. 

We  have  seen  (seo  anfe,  p.  385)  tliat  out  of  153 
patients  who  died  after  aui^ical  operations  or  injuries 
at  Guy's  Hospital,  London,  Dr.  Chevera  found  that 
only  18  or  19 — or  about  1  in  every  8  of  the  whole 
deaths — were  froui  purely  surgical  compUcations,  such 
as  gangrene,  hreraorrhage,  tetanus,  etc.  In  regard  to  the 
other  134,  I  have  elsewhere  observed,  in  some  pub- 
lished lectures  on  Surgical  Fever  l — 

"If  thus  only  so  very  small  a  proportion,  therefore, 
of  surgical  patients  die  of  fatal  surgical  complications, 
what  do  the  great  mass  of  them  die  of  ?  They  perish 
showing  symptoms  of  acute  fever  during  life,  and  show- 
ing on  examination  after  death,  in  various  internal 
organs,  the  products  of  acute  and  recent  inflammatioc 
They  die  of  surgical  fever — a  disease  consisting  of  a 
combination  of  coexisting  acute  fever,  and  acute  intemal 
inflammations — just  as  puerperal  patients  die  of  puerpemi 
fever,  a  similar  compound  disease,  consisting,  exactly 
like  sui^ical  fever,  of  coexisting  acute  fever,  and  acute 
internal  inflammations.  Of  Dr.  Clievers*  153  surgical 
patients,  134  died  of  surgical  fever,  and  presented  after 
death  recent  acute  inflammatory  effusions  and  lesions  in 
various  iutfimal  oi^ns.  The  relative  frequency  with 
which  different  intemal  organs  and  parts  of  the  body 
were  found  attacked  with  acute  inflammation  in  these  134 
cases,  is  shown  in  a  condensed  form  in  the  following  table : 
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Inflammatory  Lesiona  in  134  Cases  of  Surgical  Fever, 
(From  Chevers.) 

Arteiitia  &nd  aorl 
Phlebitis  , 

Ateiiingitis 

Ctrebritis. 

CjBtitia     . 

Pug  in  tnnsclea  or  joinls 

loflanunation  of  tanica  TSgi- 


Peritonitis  was  observed  in 
Entpritb  (excluding  coses  of 

hernia) .... 
Pneumonia  and  its  results  . 
Pleuritis  .... 
Broni^hitia,    laryngitis,   and 

dijihtheritis  . 
Pericarditis 


"When  in  Vienna  in  1858,  my  nephew.  Dr.  Alexander 
Simpson,  obtained  access  to  the  pathological  records  of 
the  lai^  General  Hospital  there,  where  the  autopsies  are 
made  under  the  supervision  of  Professor  Kokitansky, 
and  drew  up  for  me,  from  these  records,  some  statistical 
tables  to  show  the  relative  frequency  with  which  the 
various  organs  and  parts  of  the  body  become  the  seat  of 
secondary  inflammatory  changes  in  the  cases  of  patients 
dying  of  surgical  and  of  puerperal  fever  respectively. 
Allow  me  to  call  your  attention  to  this 

Table  showitu}  the  relative  frequeticj/  with  which  different 
Organs  and  Parts  of  the  Body  were  fmmd  to  have 
undergone  recent  Inflammatory  Changes  in  100  Casa 
of  Swrgiccd  Fever. 


The  lungs  and  plcora 
Veins  .  .  .  .63 
Seat  ofthe  operation  or  injury  40 
Cellular  tissue  and  muscles  26 
Peritoneum      .  .  .16 

Brain  and  its  membranea  16 
Bones  and  joints  .  .  IS 
Spleen    .  .  .  .10 

Kidneys  .  .  .        9 ' 

Stomach  and  bowels         .       7  i 


Bladder    . 

Pericardiujii 
Lyruplmtics 
Arterie*    . 
Vagina 

Interior  of  uti:nu 
Heart  substance 
Parotid  gland    . 
Ear 
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"  The  patients  in  whom  inflammatory  lesions  of  tl 
varioua  internal  organs  and  parts  were  discovered  after 
death,  had  been  subjected  to  operations  and  injuries  of 
all  parts  of  the  body,  and  of  oU  d^rees  of  severity,  from 
amputation  of  the  tliigh,  down  to  the  operation  for 
phyniosis,  and  the  simplest,  most  superficial  wounds. 

"  Consider  now  that  table  of  the  organs  and  tissues 
most  commonly  affected  by  inflammation  in  cases  of 
surgical  fever,  with  this 


Table  fuming  the  per-cenlage  relative  frequency  triH 
vjkich  different  Organs  and  Parts  of  the  Body  toert 
found  to  have  undergone  rccciU  Inflammatory  Changet 
in  500  Cases  of  Puerperal  Fever. 


Bnl  Dribs 
InOinuDDtoTi  leaion. 

Interior  of  utenia  . 

Veins  of  uterus 

PuriCoaeum 

LungB  itud  pleura 

Lympliatics  . 

Ovnhee 

Cellular  tissue  und  musclue 

VeinB  otlittr  than  utKrine 

Brain  anil  its  membrauea 

Spleen 

Vugina  and  puilenda 

Buncs  and  jointu    . 


3.6 


Kidneys 

Stomach  and  bowuls 

Pericanliiuu 

Mnmma 

Fallopian  tubes 

Blatlder 

Parotid  gland 

Heart  Bubslnnco 

Endocardium 

Tonsil 

Lotpii  oad  trachea 


OS 


"  A  comparison  of  these  two  tables  will  serve  to  ebaw 
you  how  far  we  are  justified  in  spealuDg  of  surreal  and 
puerperal  fever  as  analogous  in  their  nature ;  and  the 
difference  in  the  frequency  with  which  different  internal 
organs  and  parts  ore  apt  to  become  the  scat  of  the  acatn 
inSammatory  effusions  and  changes  in  the  two  seta  of 
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cases,  is  owing  mainly,  if  not  indeed  altogether,  to  the 
difference  in  the  seat  of  tlie  primary  lesion ;  for  the 
identity  between  the  two  diseases  becomes  more  striking, 
if  we  compare  the  latter  of  these  two  tables  with  such 
a  one  as  this : — 


TaMe  skmoing  the  relative  frequency  with  which  different 
Organs  were  found  to  have  undergone  recent  Infiam^ 
maiory  Gharujes  in  19  Cases  of  Surgical  Fever,  re- 
sulting from  operations  and  Injuries  of  the  Pelvic 
Organs  (including  three  cases  of  Herniotomy). 


Peritoaeura  .         .     63.1 

LuDga  onil  plenxa  .     G3.1 

Sent  of  wound  - ,  .  .  26,3 
Cellular  tissue  around  kid- 
neys .  .  ,  26.3 
Cellular  tjaaue  elsewhere  21. 
Intestinal  con&l  .  .  1G.6 
Bladder        .         .         .15.8 


But  or  the 

rrcmit 

Li«r  . 

.      15.8 

Veins  . 

.      10.5 

Spleen 

.      10.5 

Vagina 

5.3 

Uterus 

.        5.3 

Bn.ncl.i        . 

.        5.3 

Parolid  gliind 

5.3 

"  The  proportion  in  which  different  internal  organs  are 
the  seats  of  acute  inHammatoiy  action  and  deposits,  is 
very  mnch  the  same  in  this  table  as  in  patients  dying 
of  puerperal  fever,  apparently,  because,  I  beg  to  repeat, 
tlie  primary  lesion  or  wound  in  the  surgical  cases  in- 
cluded in  tliis  table  was,  as  in  the  puerperal  patient, 
in  the  pelvic  viscera  or  neighbouring  parts." 


Caiua  of  death  in  tunfieal  patiaiU. — See  my  "  Clinical 
on  Diseases  of  Women,"  Philadelphia,  1863,  pp.  158, 
"  Medical  Times  and  Gazette,"  April  S3,  1S59,  p,  412. 
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See  Page  399. 

Pkophtlactio  Surgery  :  its  Practical  Impok 

"  Thk  last  part  of  surgery,  namely  operations,  ia,"  ob- 
serves John  Hunter,  "  a  reflection  ou  the  healing  art ; 
it  is  ft  tacit  acknowledgment  of  the  insufficiency  of  sur- 
gery. It  is  like  an  armed  savage,  who  tries  to  get  that 
by  force  which  a  civilized  man  would  get  by  stratagem." 
And  he  adds — "  No  surgeon  should  approach  the  victim 
of  Ms  operation  without  a  sacred  dread  and  relnc- 
tance." ' 

Truly,  when  a  surgeon  is  about  to  subject  a  fellow- 
being  to  a  dangerous  surgical  operation,  he  cannot  con- 
scientiously despise  a  single  atom  of  human  knowledge 
Uiat  might  give  hia  patient  a  single  additional  chance  of 
life.  Frequeutly  he  ia  called  upon  to  use  his  knife 
where,  as  in  caaes  of  sudden  accident  and  injuries,  thet« 
is  no  time  for  any  preparatoiy  management,  or  for  the  in- 
stitution of  preventative  measures.  But,  still  more  fre- 
ijuently,  the  operation  is  for  a  chronic  disease,  or  for  the 
results  of  a  previous  injury,  and  he  has  at  his  command 
a  week  or  two,  or  more,  to  prepare  his  patient's 

'  StttiUr. — See  hii  "  Works,"  by  Palmer,  voL  L  p. 
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tution  for  undergoing  the  shock  aad  dangers  of  the  pro- 
posed operatioD. 

The  ttdoptioQ  and  importance  of  such  preparatory 
treatment  is  every  day  becoming  more  acknowledged  by 
philosophical  and  practical  surgeons,  and  constitutes 
"  Prophylactic  Surgery."  In  the  lectures  on  Surgical 
Fever/  referred  to  in  the  last  Appendix,  I  endeavoured 
to  point  out  the  importance  of  various  measures  of  pre- 
veutative  treatment  in  those  that  were  to  be  operated 
upon,  and  discussed,  with  this  \'iew,  the  date  of  oper- 
ating, preparation  by  previous  restraint  of  the  patient 
for  some  operations,  antecedent  dieting,  the  hygienic 
condition  of  the  patient  in  regard  to  purity  of  air,  *  etc  ; 

'  Sarjiea!  fei'tr. — See  the  "  Medic«l  Times  and  Gazette"  for 
April  23,  April  30,  May  H,  and  May  21,  1659. 

■  Pwity  of  air — Ifotpilal  rreidenee,  etc. — In  regard  to  the 
qtieBtion  lately  much  debated  aa  to  the  tar  and  form  of  hospitab, 
I  obeerved,  "  We  know  that  when  all  precautions  tu  to  placing 
dui^cal  patients  in  abundance  of  free  and  fresh  air  are  set  at 
nonght,  and  when  many  are  cronded  together  into  a  Bmatl  ward, 
the  worst  forms  of  surgical  fever,  with  hospital  gangrene,  spread 
rapiilly  among  the  unhappy  inmates.  You  can  tliuB  create  and 
manntactnre  the  dieease  almost  at  will,  by  directly  disregarding 
and  neglecting  all  cleanliness  and  purity  of  air  ;  and  it  may  yet 
come  to  be  a  question  whether  we  should  not  give,  on  tike  con- 
trary, OUT  surgical  patients  a  greater  chance  of  escape  by  chang- 
ing our  laige  hospitals  into  villogeB,  and  the  palaces  <^  which 
they  consist  into  cottages,  than  by  adhering  to  the  present  Bysteni 
of  erecting  for  their  reception  hooses  built  with  wards  rising 
above  words.  Perhaps,  cren,  hospital  wards  get  deteriorated  by 
long  use,  and  the  emptying,  cleansing,  and  whitewashing  of  them 
from  time  to  time  is,  no  doubt,  a  prophylactic  measure  of  para- 
mount importance.     Old  surgical   hospitals,  and   old  anrgical 
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as  also  vEirious  points.  Influencing,  in  individual  caaea, 
the  chances  of  being  able  to  resist,  or  not,  the  perils 
and  dangers  of  operative  interference.  After  dwell- 
ing upon  tliese,  1  ventured  to  offer  the  following  ob- 
servations upon  the  possible  utility  and  importance  of 
preventative  or  prophylactic  medications  in  surgery  : — 
"  ITierapeutic  prophylactic  measures  have  also  been 
tried,  with  the  view  of  preparing  surgical  patients  to 
encounter  the  danger  of  the  surgical  knife  with  increased 
chances  of  escape  and  safety.  With  this  view,  varioiis 
tonics  and  alteratives  have  sometimes  been  given  to 
surgical  patients,  before  operations,  to  avert  the  chances 
of  Surgical  Fever  afterwards.     No  very  great  or  marked 

wards,  Beldom  offor  Buch  good  retmna  from  practice  as  newer 
hospitals  and  newer  surgical  wards." — ("  Medical  Tiniea  and 
Gazette,"  for  May  14,  18I3D,  p.  490.)  On  the  some  eubject,  in 
1848, 1  remarked  : — "  I  have  often  stated  and  taught,  that  if  our 
present  medical,  surgical,  and  obstetric  hospitals  were  chaaged 
from  being  crowded  palaces,  with  a  layer  of  dck  in  each  flat, 
into  villagtia  or  cottages,  with  one,  or  at  most  twopatiirnta  in.  cacli 
room,  a  great  saving  of  liunian  life  would  be  effected.  And  if 
the  village  were  constructwi  of  iron  (as  is  now  aomeliines  doni- 
for  other  purposes)  instead  of  brick  or  stone,  it  could  be  takes 
down  and  rebuilt  every  few  years — a  matter  apparently  of  atndi 
nioment  in  hospital  hygiene.  Besides,  the  value  of  the  matcxial 
would  not  greatly  deteriorate  from  use — the  principal  oatlaj 
would  be  ia  the  first  cost  of  it.  It  could  be  erected  in  any 
vacant  space  or  spaces  of  ground  within  or  around  a  city,  that 
chanced  to  be  unoccnpied  ;  and  in  cosca  of  epidemics  the  accom- 
modation could  always  be  at  oncu  and  readily  increase" — ^ce 
the  Edinburgh  "  Monthly  Journal  of  Medical  Scieiijce"  foi  I 
vember  1848,  p.  338  ;  or  my  "  Obstetric  Memoirs  and  C 
butiona,"  vol.  i.  p.  857.) 
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results  have  hitherto  attended  tMa  form  of  surgical  pro- 
phylaxis ;  and,  indeed,  we  need  the  less  wouder  at  this, 
seeing  that  these  experiments  have  never  yet  been  con- 
ducted on  any  very  extensive  scale.  But  I  confess  that 
it  has  always  appeared  to  me  that  this  line  of  inquiry 
waa — in  relation  to  surgical  operations — one  of  the 
most  important  to  which  the  '  young  surgery'  of  these 
times  could  turn  its  attention. 

Look  at  these  two  patients  lying  next  bed  in  the 
same  ward ;  they  are  nearly  of  the  same  age,  and  were  a 
few  days  ^o  operated  on  by  the  same  surgeon.  One  of 
them  had  his  thigh  amputated,  and  though  thus  the 
surgeon's  knife  has  produced  upon  his  body  a  mighty 
mutilation,  and  left  upon  it  a  vast  surgical  wound,  yet 
his  pulse  is  quiet,  his  skin  is  cool,  and,  in  short,  con- 
stitutionally he  seems  perfectly  weU.  Tlte  other  patient, 
lying  within  a  few  feet  of  him,  has  merely  had  a  small 
and  simple  subcutaneous  tumour  removed  from  the 
surface  of  his  leg — an  operation  requiring  infinitely  less 
cutting,  and  leaving  an  infinitely  smaller  surgical  wound. 
But  his  pulse  b  ranging  up  to  130  or  140,  his  skin 
is  alternately  burning  and  perspiring,  and  altogether  he 
is  suffering  under  a  dangerous,  and  probably  a  fatal 
attack  of  Surgical  Fever.  Now,  there  vaisC  have  been 
something  different  in  the  two  constitutions  of  these  two 
meu^  before  operation ;  the  existing  state  of  constitution 


'  SomttAiitff  diferent  in  the  tico  eonttitiitimu  oflhtx  tiro  mm. — 
by  this  I  mean  something  different  at  the  time  of  operating — 
not  diSerenl  in  thcii  constitutions  radically  and  fundamentally 
For,  in  the  hietoiy  of  caeeB  of  nuigeiy,  we  constantly  see  thia 
that  iadividnalf  whwe  conatitntiona  to-day  will  not  allow  them 
2o 
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in  the  ttrst  patient  rendering  him  not  liable  to  8 
fever,  even  after  one.  of  the  severest  operations  in  surgery ; 
the  existing  state  of  constitution  of  the  second  patient 
rendering  him,  on  the  contrary,  liahle  to  be  attacked  with 
that  disease  after  a  very  small  wound,  and  a  slight 
application  of  the  surgical  knife. 

Tlie  great  question  for  solution  is,  could  we  by  any 
AKTlFlciAL  means,  adopted  beforeliand,  produce  in  all 
our  surgical  patients  that  defiant  or  resistant  state  of  the 
constitution,  -which  enabled  that  first  patient  with  the 
amputated  limb  to  bear  with  impunity,  and  without 
danger  from  surgical  fever,  the  severe  surgical  operation 
to  which  he  has  been  subjected  ?  Or,  in  otlier  words, 
could  we  by  any  antecedent  means  so  change,  improve, 
and  fortify  the  existing  state  of  constitution  of  the  second 
patient,  as  to  make  him  bear  with  impunity  the  applica- 
tion and  effects  of  the  surgeon's  knife  I  The  problem  is 
a  practical  problem,  not  so  impossible  in  its  nature  and 
principles  as  to  prevent  us  making  earnest  and  aaxioas 
attempts  at  its  solution ;  and,  whoever  could  buc£ 
solve  it  for  the  preventioo  of  Suigical  Fever  in  6 
patients,  or,  let  me  add,  for  the  prevention  of  that  a 
logous  disease  puerperal  fever  in  puerperal  patiente, 
would,  in  my  opinion,  make  one  of  tse  greatest  ad- 

to  have  a  small  tumour  removed  without  ihe  Baperventiara 
soigical  fever,  may  have  amputatioo  or  litbotomj'  petfoE 
upon  them  a  few  monthB  before  that  date,  or  a  few  montlu  a 
it,  without  any  threatening  of  Bnrgical  fever  at  all  In  otlier 
wnrdn,  it  is,  1  repeat,  a  ilifference  in  the  constitution  or  the 
patient  at  the  Um*,  that  predieposea  him  for,  or  prediiipo»ca  li 
againat,  an  attack  of  the  diaeajK. 
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vances  tlmt  could  possibly  be  effected  at  the  present  hoar 
iu  the  onward  march  of  medical  acience  ;  because  it  is 
one  that  would  probably  save  more  human  lives  in  sur- 
gical and  obstetric  practice  than  any  other  one  single 
discoveiy. 

Various  alteratives  and  tonics,  as  I  have  stated  to 
you,  have  been  tried,  with  this  prophylactic  intention, 
but  none  of  them  on  any  gi'eat  scale,  or  with  any  great 
degree  of  perseverance.  With  this  view,  patients  have, 
preparatory  to  operations,  been  placed  upon  disulphate 
of  quinine,  chlorate  of  potass,  etc.  Mr.  Hamilton  Bell, 
and  other  practitioners  in  Edinburgh,  have  of  late  years 
been  led  to  place  great  reliance  upon  the  curative  powers 
of  tincture  of  the  muriate  of  iron  in  cases  of  erysipelas. 
In  many  points,  there  is  a  strong  analogy,  though  by  no 
means  an  identity,  between  the  compound  febrile  and 
inflammatory  character  of  siiigical  fever  and  of  erysipelas. 
Arguing  thus,  I  long  thought  that  muriate  of  iron,  if 
given  as  a  prophylactic  against  surgical  or  puei-peral 
fever,  might  probably  contribute  to  prevent  the  cou- 
stitutian  being  attacked  with  these  diseases  ;  seeing  that 
it  was  one  of  the  simplest  means  of  getting  rid  of  the 
analogous  erysipelatous  affection  after  it  had  once  begun ; 
depurating  the  blood — probably  as  a  renal  purgative — of 
morbific  azotised  and  effete  matters,  whilst  at  the  same 
time  it  was  one  of  the  best  forma  of  tonica  For  about 
eighteen  months  before  he  retired  from  the  position  of 
operating  surgeon  to  the  Royal  Infirmary,  my  friend  Dr. 
Dunsmure  was  so  good  as  to  place,  at  my  suggestion,  all 
the  patients  whom  he  operated  upon,  and  in  whom  there 
was  time  txi  use  such  prophylactic  measures,  upon  doses 
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of  muriate  of  iron  given  two  or  three  timea  a  day. 
DunsDiure  has  repeatedly  assured  me,  that  after  adopt- 
ing this  prophylactic  measure,  his  surgical  patients 
seemed  to  him  to  recover  better,  and  with  fewer  threaten- 
inga  of  surgical  fever,  than  at  any  previous  time  during 
liis  connection  with  the  Hospital  All  tliis  might  be  a 
coincidence,  but  Dr.  Dunamure's  own  impreasion  was 
that  this  favourahle  result  was  a  consequence  of  the 
therapeutic  measure  which  he  thus  employed.  Of  course 
a  fai'  more  extensive  experience  is  required  to  establish 
this  as  a  fact ;  and  far  more  certain  and  successful  pro- 
phylactics may  be  found  than  the  tincture  of  the  muriate 
of  iron.  Allow  me  only  further  to  obse^^■e  that  if  the 
views  which  I  have  attempted  to  give  of  the  pathology  of 
Surgical  Fever  be  in  any  degree  correct,  these  prophy- 
lactics will  probably  consist  of  therapeutic  means  capable 
of  sustaining  lu  their  fullest  activity  the  secretory  and 
excretoiy  functions  of  the  system,  and  thus  of  keeping  the 
blood  itself  as  free  as  possible  from  any  over-accumulation 
within  it  of  unnecessary  and  effete  organic  materials. 
And  no  doubt  the  greater  accumulation  there  is  of  efifete 
matters  in  the  blood  at  the  time  when  fever  happens  to 
be  set  up  iu  the  system  by  the  imbibition  of  any  septic 
poison,  the  greater  is  the  peril  attending  the  febrile 
action.  This  is  true  even  when  the  existing  effete  matter 
is  not  the  organic  material  upon  which  the  imbibed 
zymotic  poison  specifically  acts.  Smallpox,  for  example, 
scarlatina,  and  measles,  have  specific  predisposing  mate- 
rials upon  which  these  different  poisons  severally  act — 
these  specific  predisposing  materials  being,  as  a  general 
law,  exhausted  in  the  economy  by  one  att-ack  of  these 
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special  fevers.  But  when  the  poison  of  any  of  the 
diseases  which  I  have  just  named  ent«ra  the  hody  of  a 
woman  in  the  puerperal  condition,  and  consequently  at 
a  time  when  her  blood  is  temporarily  overcharged  with 
an  unusual  excess  of  organic  materials  in  a  state  of  re- 
trograde metamorphosis,  in  consequence  of  the  rapid 
absorption  of  the  involving  uterus,  &c. ;  then  the  febrile 
action  which  supervenes  is  usually  so  extreme  in  its 
degree  as  almost  always  to  prove  speedily  fatal  Hence, 
smallpox,  scarlatina,  and  measles,  are  ten  or  twenty 
times  more  disastrous  and  dangerous  in  the  puerperal 
state,  than  in  the  common  normal  state  of  the  system."' 
In  the  same  Lectures  I  have  endeavoured  to  show,  that 
in  Surgical  as  in  Puerperal  Fever,  the  general  constitu- 
tional fever  and  the  internal  local  inflammations  do  not 
stand  to  each  other,  as  was  long  supposed,  ia  the  rela- 
tion of  cause  and  effect,  but  are  both  the  eSecta  of  one 
common  cause — namely,  the  special  tosjemic  state  of 
the  blood ;  and  I  have  attempted  to  inquire  in  what 
mode  this  toxemic  stat*  was  produced  in  suigical 
patients,  and  the  pathological  mechanism  by  which  it 
leads  on  to  the  internal  disseminated  inflammatory 
lesions. 


1  Propht/laclie    lurffery. — See    Uie 
Giuette"  for  Muj  14,  1859,  p.  490. 
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See  Page  452. 

AN.ESTnETIC  SUUGERY:     FHOM  A  PaTIENT'S   PoINtJ 

View. 

I  HAVE  no  deaire  here  to  enter  into  any  piirely  pix>re» 
sional  questions  connected  with  chloroform  in  operations, 
nor  to  look  at  the  subject  of  Amesthetic  Surgery  in 
any  way  either  as  a  surgeon  or  aa  a  physician  ;  but  I 
cannot  resist  directing  the  attention  of  my  surgical 
brethren,  for  a  moment,  t«  the  matter  of  siu;gicid  anies- 
thesia  from  the  patient's  point  of  view ;  more  particularly 
aa  it  has  been  so  eloquently  depicted  in  a  Letter  to  ine 
in  1856,  from  one  who  was  so  well  able  to  do  it — 
namely,  my  late  most  esteemed  friend  and  colleague  in 
the  University,  Professor  George  Wilson,  who  was  the 
subject  of  a  severe  surgical  operation  in  1842;  or  some 
years  before  the  introduction  of  antesthetics  : — 

"  Several  years  ago,"  Professor  Wilson  writes  me, 
"  I  was  required  to  prepare,  on  very  short  warning,  for 
the  loss  of  a  limb  by  amputation.  .  .  I  at  once  agreed 
to  submit  to  the  operation,  but  asked  a  week  to  prepaio 
for  it,  not  with  the  slightest  expectation  that  the  disease 
would  take  a  favourable  turn  in  the  interval,  or  that  tlie 
anticipated  horrors  of  the  operation  would  become  less 
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appalling  ty  reflection  upon  tliem,  but  simply  because 
it  was  BO  probable  that  the  operation  would  be  followed 
by  a  fatal  issue,  that  I  wished  to  prepare  for  death  and 
what  lies  beyond  it,  whilst  my  faculties  were  dear  and 
my  emotions  were  comparatively  undisturbed,  for  1 
knew  well,  that  if  tlie  operation  were  speedily  followed 
by  death,  I  should  be  in  a  condition,  during  the  interval, 
in  the  last  degree  unfavourable  to  making  preparation 
for  the  great  change. 

"  The  week,  so  slow,  and  yet  so  swift  in  its  passage, 
at  length  came  to  an  end,  and  the  morning  of  the  opera- 
tion arrived.  .  ,  , 

"  Before  the  days  of  anieathetics,  a  patient  preparing 
for  an  operation  was  like  a  condemned  criminal  pre- 
paring for  execution.  He  counted  the  days  till  the 
appointed  day  came.  He  counted  the  hours  of  that  day 
till  the  appointed  hour  came.  He  listened  for  the  echo 
on  the  street  of  the  surgeon's  carri^e.  He  watched  for 
his  pull  at  the  door  bell ;  for  his  foot  on  the  stair  ;  for 
his  step  in  the  room  ;  for  the  production  of  his  dreaded 
instruments  ;  for  hia  few  grave  words,  and  his  last  pre- 
parations before  beginning.  And  then  he  surrendered 
hia  liberty,  and  revolting  at  the  necessity,  submitted  to 
be  held  or  bound,  and  helplessly  gave  himself  up  to  the 
cruel  knife.  The  excitement,  diaquiet^  and  exhaustion 
thus  occasioned,  coidd  not  but  greatly  aggravate  the  evil 
effects  of  the  operation,  which  fell  upon  a  physical  frame 
predisposed  to  magnify,  not  to  repel,  its  severity.  To 
nmke  a  patient  incognizant  of  the  surgeon's  proceedings, 
and  imable  to  recal  the  details  of  an  operation,  is  assur- 
edly to  save  him  from  much  present  and  much  futui'e 


aelf-torture,  and  to  givo  to  liim  thereby  a,  mucli 
likelihood  of  recovery.  .  .  . 

"  The  operation  was  a  more  tedious  one  than  some 
which  involve  much  greater  mutilation.  It  necessitated 
cruel  cutting  through  inflamed  and  morbidly  sensitive 
parts,  and  could  not  be  deapattihed  by  a  few  swift  strokes 
of  the  knifa  I  do  not  suppose  that  it  was  mor«  painful 
than  the  majority  of  severe  surgical  operations  are,  but 
I  am  not,  I  believe,  mistaken  in  thinking  that  it  was 
not  less  painful,  and  this  is  aU  that  I  wish  to  coa- 
tend  for. 

"  Of  the  agony  it  occasioned  1  will  say  nothing.  Sof- 
fering  so  great  as  I  underwent  cannot  be  espressed  in 
words,  and  thus  fortunately  cannot  he  recalled.  The 
particular  pangs  are  now  forgotten ;  but  the  black  whirl- 
wind of  emotion,  the  horror  of  great  darkness,  and  the 
sense  of  desertion  by  God  and  man,  bordering  close  upon 
despair,  wliich  swept  through  my  mind  and  overwhelmeti 
my  heart,  I  can  never  forget,  however  gladly  I  would 
do  so.  .  .  . 

"  During  the  operation,  in  spite  of  the  pain  it  occa- 
sioned, my  senses  were  pretematurally  acute,  as  I  have 
been  told  they  generally  are  in  patients  in  such  circum- 
stances, I  watched  all  tliat  the  surgeons  did  with  a 
fascinated  intensity.  I  still  reeal  with  unwelcome 
vividness  the  spreading  out  of  the  instruments  ;  th« 
twisting  of  the  tourniquet ;  the  first  incision  ;  the  finger- 
ing of  the  sawed  bone  ;  the  sponge  pressed  on  the  flap  ; 
the  tying  of  the  blood-vessels  ;  the  stitching  of  the  skin  ; 
and  the  bloody  dismembered  limb  lying  on  the  flour. 

"  Those  are  not  pleasant  remembrances.     For  s  long 
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time  they  haunted  me,  and  even  now  they  are  eaaily 
resiiacitated  ;  and  though  they  cannot  bring  back  the 
suffering  attending  the  events  which  gave  them  a  p]&ce 
in  my  memory,  they  can  occasion  a  suffering  of  their 
own,  and  be  the  cause  of  a  disquiet  which  favours 
neither  mental  nor  bodily  health.  From  memories  of 
this  kind,  those  subjects  of  operations  who  receive  chloro- 
fonn  are  of  course  free  ;  and  could  I,  even  now,  by  some 
Lethean  draught,  erase  the  remembrances  I  speak  o^  I 
would  drink  it,  for  they  are  easily  brought  back,  and 
they  are  never  welcome.  .  .  . 

"  I  plead,  therefore,  for  the  adminiatration  of  antes- 
theticB.  I  fear  you  may  think  my  coafeaaions  esi^- 
gerated,  but  1  can  most  honestly  declare  that  they  are 
not  When  I  first  heard  that  ansesthetics  had  been  dis- 
covered, I  could  not  and  would  not  believe  it.  I  have 
since  thanked  God  many  a  time,  that  he  has  put  it  into 
your  heart,  and  into  that  of  other  wise  and  humane 
men,  to  devise  so  simple  and  so  safe  a  way  of  lessening 
pain."  .  .  .^ 


After  perusing  such  a  touching  and  terrible  account 
of  what  surgical  patients  were  sometimes  called  upon  to 
suffer,  before  the  introduction  of  modem  anEesthetics,  it 
is  delightful  to  reflect,  that  in  despite  of  M.  Velpeau's 
prophecy  to  the  contrary,  all  these  forms  of  surgical 
human  agony  are  essentially  ended  and  abrogated.  We 
now  know  also  and  acknowledge,  that  these  tortures — 
so  long  endured  as  dire  and  dreadful  necessities — were  of 

'  Profeaor  WSaon't  Ittter.—See  the  letter  in  full  in  my 
"  Obstetric  Memoire  and  Contributioiia,''  voL  ii.  p.  796. 


no  advantage,  but  the  very  reverse,  to  tlie  patient' nS^ 
self.  For  assuredly,  in  accordance  with  the  old  maxim 
of  Galen,  "  dolor  in  doUntibus  inutilis  est."  And  at  the 
preaent  hour  any  deliberate  and  causeless  infliction  on 
a  fellow-being  of  such  sntt'eringa  aa  Professor  WUson  so 
pathetically  deacribes,  amounts  to  nothing  but  profe&- 
sional  inhumanity,  for  on  the  part  of  professional  men 
"  the  infliction  of  all  unnecessary  pain  is  simple  cruelty.' 
Whilst  anfesthetica  save  the  patient  from  the  agonies 
jiroduced  by  the  mutilation  and  cutting  of  his  living 
flesh,  they  at  the  same  time  preserve  his  strength,  and 
enhance  his  chances  of  recovery.  But  suig;ical  anaes- 
thetics aru  not  a  boon  merely  to  the  surgical  patient ; 
they  are  a  boon  also  to  the  surgeon  himself — as  they 
enable  him  to  accomplish  his  knife-work  far  more 
calmly  and  deliberately ;  and  they  give  hinj  the  power 
of  operating  in  cases  and  under  circumstances,  where 
previously  operative  interference  was  almost  impos- 
sible. Professor  Marx  of  Gottingen,  writing  in  a  more 
hopeful  spirit  than  Professor  Velpeau,  long  since  avowed 
his  belief  that,  in  regard  to  the  possible  mitigation  of 
surgical  pain,  "  the  multiplied  experiments  to  prevent 
pain  in  surgical  operations,  which  bear  so  delightful  a 
testimony  to  the  humanity  of  their  authors,  will  certainly 
in  the  course  of  time  be  crowned  with  success."*  And 
it  is  pleasant  to  reflect  with  what  celerity  the  practice 
has  spread  over  the  surface  of  the  earth.  In  Great 
Britain  there  are  various  establishments  for  the  nianu- 
factuxe  of  chloroform,     I  know  of  one — that  of  Messrs. 

'  Marx. — See  his  letter  to  Herman  Boerliaavc, 
ErioB,"  Dr  Macnets's  tmnNlatinn,  p.  MS, 
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Duncan,  Flockhart,  and  Company,  of  Edinboigh — ^where, 
ereiy  day,  as  many  as  4000  doses  of  chlorofonn  are  regu- 
larly made ;  and  I  have  heaid  of  others,  in  our  own 
ooontry,  and  on  the  continents  of  Europe  and  America, 
where  the  manufacture  of  this  drug  is  carried  on  every 
daytotheextentof  many  thousands  mora  Much  human 
angniah  is  already  daily  abrogated  by  this  daily  expen- 
diture of  chloroform  ;  and  the  amount  of  suffering  saved, 
and  the  amount  of  chloroform  used,  goes  on  from  year 
to  year  rapidly  increasing. 
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glinl  c^iaratioiia  In  Qgy**  Hnndtal.  Ill 
and  HO :  in  tba  Bdinbninh  Huiiltal, 
ST7  i  tftaTaaunUUon  of  tbe  thigh,  3TS : 
after  amnptatlon  of  tbo  Umba  In  tbe 
FHblan  Eoapiuh,  STB ;  in  Britain,  STB ; 
In  Braat  IMuIn,  Amariv^  and  PranDa. 
970:   In   et.    Oeorn'a   Hflapltil.  BBO; 

Wl :  Hjieclal  HHirca  of,  aftar  «irgic^ 

Nat»ui,  tbe  nnedtal  Kiwan  of,  ISl-141, 
SeedLea— ralea  toe  period  of  wlthdntwal 


tUiuoe  wlUMmt   |>roduelng  Irriutloo, 
401.    Sat  alao  Aeuptvaaum. 
Hslaon,  IibkI,  bail  ■  neire  intiliided  hi  an. 


Jslaon,  hufi,  hi 
aTtadfll  Ugatoi 


1  -rf  llvlUH  U 
dead  foreign 


» 


tumnraUmi,  U;  liHtlurai  Uis  piiiulpKl 
uli^cla  to  prliury  uuhin,  tSi 

at.  Ownte'*  BunniUl,  rnorteUlJ  in.  ittir 

aiupniAUun  of  dm  Uml«,  HiO, 
BiBctiv— un  of  Hldptman  br,  Sli. 
SciUlc  atm,  ssqpnMEd,  MT. 
SwonJuj  tuemDRluige.  So  Biimoirtuue, 
3«->adai7  nuion,  Miuups  Omaed  with* 

Septic  nutter,  iia  pnioncnu   qiuLLtkw* 

Bhani— idoplBd  dgligmtfon  oiiIt,  tltn  ud- 
pniatloD  of  tli>  DumDU,  ea ;  ligitim 
■pullitfly   Dmplr>7vl   la   HD^Ud    fnnu 
fUr  of  eompTHSiiiB  Uh  acrveB^  3fil. 
"[,  DHd  u  1  tnlnn,  49«. 


BllMt     ....    .... 

Wot^Ette  prodBBnl  bj  daUgiUon  of  utflrtfli, 
u  taanm  of  dM»aipo«[Dff  uiDul  uttt- 


dT,  In  ukuulog 


SpungH,  dludvmtagw 

Sto^ylani[')>V-  "w  of  luden  Uirauli  t 

I9  nsHHibich,  Ml 
RtuI   nticdle*  nnudiuDK  \n  IHft  tiuui 

wttikDut  produdn^  iTTfullou,  Ml. 
Steal,  irfeeg  of,  lodgM  to  the  eye  far  ■■ 


Bagnatloiu  regardLng  on  ot  aci 

BiuiieTT— nrolnlliKiii  bi,  almya : 
mnn  mucli  forwa  rW|  tM ; 
oliffKt  Of,  51T ;  mlKiituieoiu, 
crwt  ol4|wt  of,  ii  to  coDirsn 
ioUy  liit«niil  vonndBt  Ht. 


SSa,'  Ditnm  ot  3IW;  niton  pf  Uif 
poison  Ib,  MT-SM  ;  prevBntion  of,  103 ; 
■nd  wbat  mr^nl  pktlnita  dJe  ftf,  5M- 
ifi7 ;  udUmnudotT  le*loiu  la  IH  cu» 
Dt  DiBiu  ulltetod  bjr  la- 
ss ififlr  opvmtlons  sod  ii^iiflH 
In  til*  pslrte  orpu,  KT. 

Boigleil  psUents,  «1wt  Ibay  dia  of,  SM. 

SaMn— «Dpnsah-  ""■  — ■-'-•'—  —" 

Butnn*— lbs  bat 


m  of  nnlling  thi 


70  DHIUlle,  H;  < 


Tolinnos  or  IMnu  Btractorei  for  living 
>f  living  iitniGtiir«« — fOrfdrsign 


when  tfaa  mstuid  bnlia  prodnes  tfl 

Tonlou — its  sOWU  upon  STtnles.  ? 
TimTB«— dBDnltion  of  ths  term  ' 
g»n9.T--      -    -      -     • 


Ttirnut,  togg^lf 


-lonofOlopiM 
I,    Ipplted    t 


t)  xpvly  twlstsd  intnrB  to  litoies  ROini 
a  nntinrinui,  IT* ;  doubt*  powiwmy  3 


Vciii^o  -  vii({liiil  flaliil*  —  ilinuHt  rUmji 
cf<»ra  1^  priiauir  nnlDn  *h«i  mMnlllc 
nituruan  DHd,  Wuil  lit;  tcHoti  nT. 
Uu  niCMH  (ttendlna  unnUnD*  fat, 
l1A;nH  Df  Kitt  win  1b,  KS :  uf  M 
■i™  In,  MT:  dCmwrirtM  In,  «»:« 
cnicUl  iHtariaMMaritTaf  BwUlUcanr 
utsuilo  autum  In  opentlon  fbr.  Mli. 

ffKLU-~«cuprBUuni  In  i 
Una*  whBt4  dflllgatioD 


pity,  wm-ni 


in      - 
WImi 


10;  for  I 


dnluTor  ItuLdi  from  wf 
iring  wcmnds, 

Umidi  Id  ndtol  aon  oT  hernia,  4 
rouQil  or  wwlMt,  AoufiRmiTa  In,  tM. 
round-latM-nktDn)  ud  aitindil, 

tb«  coDTanlDB  at  aitania]  Inlolnt 

'onad^UT-MS ,-  or  KumolHed^HHl  o! 

«t-MS;  pnipei 

farutlfldal. 


IM :  uuneiil, 


MiUi; 


iS/TM; 


■inplH  of,  in  ulniplBftaotiiraaMldMla- 

o»tJoM,niiitii™of' —■ * ■ — '— 

mooa,  Ui,  US:  Ic 

Kry  (fenermllT,  fiSV;  In  e 
JM  outUues,  U»  1  In  " 
■Ion  ot  lUMnrc,  SM ;  : 
'-'Jnty.&mi  tbeyhal' 


»  of  afl^cting  thla, 


.   ,    41 ;  ■niart 

u>    cnuui    uf    bloDd.  MI  :    !»■ 

if  onn  by  enuti  of  bbwl.  Ul- 

ly  cmrta  of  Obrin,  M2 ;  at  pa, 
he  ATtinciil  fMmntion  tif  evmUt 

irr  of  UDpuIallon-iniaDdi  ^ 
of  piMMK 


Inird  bj(  R.   t  R   CLAK,  ITdlnMilvIl 
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